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minimize water consumption in the Pegasus Plant 
of Magnolia Petroleum Company, Midland County, West Texas 
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Enjay assures you 
satisfied customers 


To satisfy your customers with high quality, dependable 
products, specify Enjay chemicals. The Enjay Company 
supplies a diversified line of uniform, high quality petro- 
leum chemicals to the surface coating, chemical and 


petroleum industries. Through the facilities of the neu 





Enjay Laboratories you can be assured of the best appli- 


cation of Enjay products in your chemical needs 


IN PETROLEUM (Gasoline Add'tir 


res Lubricant ) 





PETROLEUM SURFACE COATING CHEMICAL 
PARANOX PETROHMOL 9 PETROHOL 9 
PARATONE PETROHOL & tTROMOL % 
PARATLOW PETROHOL 9 PLTROHOL ® 
PARAPO! jAYSOL AyYSOl 
PARADY NE econdtary Buty! Alcor Octy! al 
PARATAC secondary Buty! Acetate ec yl A 
PETROMOL ~propy! Acetate atured t ’ 
Methyl Ethyl & ne Ac atone iA 
pewaning Ab Metny! Ethy!t y aie 
Ethyt Ether ydopentadie wie 
propyl! Ethe ttnyt Ether Butadiene 
Reference | vet propyl E Ethyl Ether 
A Naphthenw A vil 
RUBBER 0 Ortyl Alcohol otra ’ 
ENJAY BUTY acy! Alcohol y 
, : VISTANEX enaturer & Al _ 
. 
t Ke 


35 successful 
years of 


leadership in 
-) 7 serving industry 
~ 
IN CHEMICALS ‘s 


j Enjay Company, inc. - 15 West Sist St., New York 19, N. Y. 
e li , Other Offices: Akron « Boston + Chicago + Tulsa 
PETROLEUM PROCESSING, July, 1955 


(lo obtain more data on advertised products 


ee page 1056) 








Lie SS SSPE od SOLOS ADS MODE MLO LES ieee 


moet? fo the, PETROLEUM industry 


(Oda SCN EMS LU LUL EE PAN BE RTA LSND Sera te 


Differential producers for 
liquids and gases. 


PUT YOUR 
COMPONENT BLENDING 


This Proportioneers “package” blender puts component 
blending on a continuous and automatic basis. It is readily 
adaptable to the handling of both heavy and light components 
such as asphalts, bunker fuels, Diesel fuels, lube oils, gasolines, 
butane, propane, and solvents, required in the production of 
finished gasolines, fuel oils, heating oils, etc. Blend percentages 
are manually adjustable, and a “dry run” can be made to check 
the blend setting. Equipment includes positive interlocks for 
“fail-safe” operation. 

Proportioneers stream blending systems — for two or more 
components — are now serving refineries in the United States 
and 16 wens countries. Our experience in engineering, manu- 
facturer and service of complete blending systems is at your 
disposal. Write Proportioneers, Inc., 447 Harris Ave., Providence 
1, Rhode Island. 


Velocity meters for liquids 
and gases. 


~ PROPORTIONEERS 


DIVISION OF B-I-F INDUSTRIES, INC. METERS 
SVILOERS (RON FOUNDRY « OMEGA MACHINE CO. © BYUILOERS-PROVIDENCE, INC. FEEDERS 
Qicvoks 


(To obtain more data on advertised products see page 1056) PETROLEUM PROCESSING, July, 1955 








Petroleum 


Covering petroleum ond petrochemicel 


lubriconts and chemcets 





Processing 


search and the design. construction, menage- 
ment, operation and maintenance of plonts 
processing hydrocarbon meoternals inte fuels 














FEATURE ARTICLES 


Refining Section 


Oil From Coal—Full Scale 


South Africa's Sasol plant—what it's like, why 
it was built—by V. S. Swaminathan 


Keep Those Pressure Vessels Safe 


Part 4 of a series—pressure relieving devices 


and systems, by Walter Samans 


Do You Need Automatic Logging? 
ood that you do, and here are 


Chances are 
the reasons why 


API Refiners Mark 25 Years 


Our Candid Cameraman snapped these at the 
Refining Division's midyear meeting 


Standardized Maintenance Pays 


Atlantic Refining found six “profit points” 
when they tried it, by Frank O. Pierson 


Publisher's Page 
What's Happening 
Tomorrow .. 


Operating Trends 


News in Views 





July, 1955 
Vol. 10, No. 7 


Technical Tips on Processing Problems 1002 
Cat cracking and treating are discussed in this 


985 installment of the WPRA meeting 
Petrochemical Section 
969 Acetylene—a Challenge 1011-1023 
A special |2-page report, covering the follow- 
ing five important factors, by Marshall Sittig 
992 How Much Will Be Needed? 1012 
How Much Will Be Used? 1014 
How Will It Be Made? 1016 
994 How Will It Be Handled? 1020 
What About the Future? 1022 
996 From Butadiene to Petrochemicals 1024 
What's ahead for a former government plant 
now in private hands, by D. P. Thornton, Jr. 
DEPARTMENTS 
953 New Words 1025 Meetings 1053 
955 Plant Practices 1027 information Offered 1054 
959 Personals 1033 Advertisers’ index 1056 
965 Patents 1039 What's New 1057 
991 Suppliers 1047 Editorial 1088 











PETROLEUM PROCESSING, July, 





1955 


Petroleum Processing is published mont 

jraw 10) Pub! lehing . 

150-1048 fuunde 
Publication Office 1) West 42nd &t., New York 

N y 


Executive, Editorial and Advertising Offices: MeCiraw 
t 42nd &., New York 34, N 


iH Kullding 0 Wee ’ 

liomald Metiraw, Presider } M geomet } 
tive ¥ Pr lent; Josept f r y I 

and Tres r; Jom J, Cook Secretar 

I Executive Vice Prealder Put ation t 

Ralph B Smith lee- President and Editorial Dir 

lneph H Allen Vice-Presidem and Direetor fA 

erti 7 J B Biack Ir Viee-Pr 





———_”™ 


WIGGINS 
DOUBLE PONTOON 
FLOATING ROOFS 


Safest Storage for Your “Liquid Assets” 


Performance records prove that Wiggins 
Double Pontoon Floating Roofs soon pay 
for themselves in liquid conserved. Only 
Wiggins Double Pontoon Floating Roofs 
have every important feature for maxi- 
mum conservation ... safest operation... 
low-cost maintenance. 


Triple Seal increases conservation savings and adds 
extra safety. 

Multiple gas-tight pontoon compartments increase 
safety, strength and buoyancy. 

Simplified design gives strength with minimum 
trussing, making inspection and maintenance easy. 


Complete, clean drainage reduces corrosion 
problems. 


Get the full story on the General American-Wiggins system of 
petroleum liquid conservation by writing us on your letterhead 
for the new Wiggins Manual WP-14. 


Wiggins Double Pontoon Fiocating Roofs, Ory Seal Gashoiders, 
Lifter Roofs, Cone Roofs 
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Publishers Page 


So You Think Editing Is Simple? 


We've tried something a little out of the ordinary for this issue 

and | think you'll find the result is a group of articles which is 
comprehensive, well-organized and thoughtful 

I'm referring to “Acetylene—A Challenge to the Petrochemical 
Industry,” by Marshall Sittig (pg. 1011). Unusual feature is the way- 
Marshall and our staff collaborated in presenting the story 

(Marshall, by the way, is a bit of a paradox. His is one of ou 
better-known bylines, yet our readers know little about him. Aside 
from being a free-lance technical writer, Marshall is a chemical engi 
neer, Purdue “40, has worked for Standard of California, DuPont 
Eastern Corp., Chrysler, and is now with Ethyl Corp. in New York 
in sales development. He and his family—one wife, three children 
live in Larchmont, N.Y.) 

Getting back to the acetylene stories, the idea originated with 
Marshall. He outlined it to me over lunch some months ago, his 
thought being that the acetylene picture was changing so fast that 
there was need for a clean, sharp appraisal of the subject and a search 
ing look at its future. His further thought was that the picture was 
so involved that half the success of his piece would lie in its presenta 
tion in print—layout, illustrations, typography 

Because he knew the sort of editing job we would do, Marshall 
wanted us to work with him on the story and to publish it 

After our basic agreement on the scope of his piece, Marshall put 
together an outline and sketched his ideas of how it would look 
about which he now says that “any resemblance to the finished prod 
uct is strictly coincidental.” He submitted his ideas and several of 
our staff proceeded to give them a thorough working over. Another 
staff meeting, this time with Marshall, and we hammered out a revised 
outline. Marshall then went to work putting some meat on the skeleton 
and in March submitted his first rough draft 

Another staff conference, more changes by Marshall, some final 
editing—and the manuscript was turned over to our art director 
Bill Caperell, who had been in this deal almost from the start. But 
Marshall's part in the publishing of his baby wasn't finished. He 
checked diagrams, charts and final layouts; when we came to putting 
together the pages we enlisted his help via air mail and a 30-minute 
phone call (he was out of town that week) to make things fit 

We don’t give all contributors as rough a time as we gave Marshall 
and I'm not sure he'd submit himself to the ordeal again. After it 
was over | asked him what he thought of the program—and his sage 
comment was: “I'm glad you're the editor; there’s too much work 
between writing and reading!” 


Ly Mb, GP PLM 


Editor 
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Platt’s Oilgram News Service 

A daily independent oil-news re 
porting service issued from New 
York, Chicago and Houston. 


Platt’s Oilgram Price Service 

A daily independent oil-price re 
porting service issued from New 
York, Chicago and Houston 





Store and Distribute 
your bulk liquids 
erm iat-Maitela 4-1ame(ctiilelals ee 


with no capital investment 


GENERAL AMERICAN 
TANK STORAGE TERMINALS 


a division of GENERAL AMERICAN 
TRANSPORTATION CORPORATION 


In five important markets, 
General American offers you 
complete bulk liquid storage 
facilities. Many leading shippers 
and processors have found these 
facilities add profit when they 
market their bulk liquids. They 
can maintain inventories of their 
products for distribution at the 
right time and place; gain econ- 
omies of shipping in bulk; and 
conserve capital. 

Modern storage tanks . . . for 
anything that flows through a 
pipeline .. . are yours to use. 
You can be sure of privacy. Care- 
fully guarded manifolds, pipes 
and pumps to protect your prod- 
uct against contamination. Bar- 
relling, drumming, canning and 
blending services at New York, 
New Orleans and Chicago. All 
this, without capital investment 
on your part! 

Ask about the marketing ad- 
vantages you receive from leasing 
General American’s tank storage 
terminal facilities. 

General American's terminals in 
these five important markets. 

Port of New York (Carteret, N. J.) 

Port of New Orleans (Good Hope, La.) 

Chicago, Illinois 


Port of Houston (Galena Park and 
Pasadena, Texas) 


Corpus Christi, Texas 
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What's Happening 


in Refining 


Great Plains Refinery Development Co. has 
awarded a construction contract to Graver Construc- 
tion Co. for a $3,500,000 refinery at Rapid City, S. D. 


. » « Carter Oil Co. has let contract to Fluor Corp. 
for construction of a 2500 b/d Fluid Hydroforming 
unit and 6900 b/d Hydrofiner at Billings, Mont., with 
completion planned for January, 1956. 


. . « El Dorado Refining Co. plans a 2500 b/d UOP 
Platforming unit at El Dorado, Kans. Engineering 
design has been completed and construction contract 
will be awarded shortly. 


. + « Gulf Oil Corp. will build two new 20,000 b/d 
units for desulfurizing and upgrading furnace oil to 
quality home heating oils at Port Arthur, Texas. M. W. 
Kellogg Co. is the contractor. 


. « « Pure Oil Co. has awarded a contract for engi- 
neering and construction of a 15,000 b/d platinum 
type catalytic reformer and a 20,000 b/d feed prepara- 
tion unit at Smiths Bluff, Texas, refinery, to the Ralph 
M. Parsons Co. Completion is expected by next spring 


. - Big West Oil Co. has awarded contracts for 
construction of a $500,000 catalytic reformer of 
1000 b/d capacity at its Kevin, Mont., refinery. Of 
UOP design, the Platformer will be built by Procon, 
Inc., with completion scheduled for October 1. 


. « « The Texas Co. has awarded Fluor Corp. a con- 
tract for design, engineering, and construction of a 
4800 b/d UOP Unifiner-Platformer unit at Casper, 
Wyo., with completion planned for early next spring 


. » « Standard Oil Co. (Indiana) will build a 6000 
b/d Ultraformer at its Mandan, N. D., refinery. 
Ralph M. Parsons Co. has the construction contract, 
and completion is scheduled for next spring. 


Phillips Petroleum Co. plans construction of 
a 16,000 b/d catalytic reforming unit at Kansas City, 
Kans., with Procon Inc. holding the contract and 
completion expected by spring of 1956 


. » » Consumers Cooperative Ass'n. will let contracts 
this summer for three new process units at its Coffey- 
ville, Kans., refinery. All of UOP design, the units 
include a 5000 b/d Platformer, a 3000 b/d Unifiner, 
and a 7000 b/d delayed coker. Completions are 
planned for early summer, 1956. 


.. . Richfield Oil Corp. will start building this summer 
its first catalytic reformer, a Sinclair-designed 17,000 
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b/d unit at Watson, Calif., using Baker-Sinclair plat- 
inum catalyst. Completion is planned by next summer 


. . . Four new southwestern gas processing plants an- 
nounced recently include the following: 

At Lindsay, Okla., a natural gas liquids extraction 
plant, jointly by Phillips Petroleum Co. and Magnolia 
Petroleum Co., at a cost in excess of $3,500,000, 

In Andrews County, Tex., a natural gas liquids 
extraction plant with an initial capacity of 33,000,000 
cfd., by Phillips Petroleum Co. 

In Coke County, Texas, a gasoline plant of undis- 
closed cost or size, Fluor Corp. will build, for Texas 
Natural Gasoline Corp. 

In Acadia Parish, La., a 27,000,000 cfd. plant, by 
Sunray Oil Corp. Tuloma Builders, Inc., has the 
contract. 


. » « New construction projects approved for fast tax 
write-offs recently include the following: 

Pennzoil Co., $850,000 for a 3400 b/d mild hydro- 
genation unit and a 2700 b/d catalytic reforming unit 
at McClintock, Penna. 

Sinclair Refining Co., $295,000 for expansion of 
the Fluid catalytic cracking unit at Houston, Tex. 

Cosden Petroleum Corp., $416,000 for revamp of 
crude still to increase capacity from 5000 to 8000 b/d 
at Big Spring, Tex. 

Atlantic Refining Co., $450,000 for auxiliary re 
fining facilities for jet fuel blending and treating at 
Philadelphia, Penna. 

Humble Oil & Refining Co., $1,431,000 for in- 
crease in alkylation unit capacity by 2500 b/d at 
Baytown, Tex. 

The Texas Co., $175,179 for compression facilities 
at Fuller Natural Gasoline plant, Scurry County, Tex. 

Gulf Oil Corp., $1,957,000 for a 17,000 b/d vis- 
breaker and auxiliaries at Philadelphia, Penna. 

Humble Oil & Refining Co., $430,000 for modifica- 
tions to light ends unit at Baytown, Tex. 


in Petrochemicals 


. « Petro-Tex Chemical Corp., a joint venture of 
Food Machinery & Chemical Corp. and Tennessee 
Gas Transmission Co., has been formed to own and 
operate the 90,000 ton /yr butadiene plant in Houston 
recently purchased from the government. (See article 
this issue, pp 1024-25.) 


. «+ Ethyl Corp. of Canada Ltd. has awarded design 
and construction contract for new $14,000,000 anti- 
knock plant at Sarnia, Ont., to C. F. Braun of Canada. 


. . « United Carbon Co, has signed contract with the 
Rubber Producing Facilities Disposal Commission for 
purchase of the 44,000 ton/yr. GR-S copolymer plant 
at Baytown, Tex. Sales price was $7,153,000. Two 
more government synthetic rubber facilities remain 
unsold: the alcohol butadiene plant at Louisville, Ky., 
(now leased), and the GR-S copolymer plant at Insti- 
tute, West Va 








What's Happening 





+» Societe Chimique des Derives du Petrole will build 
a new petrochemical plant near Antwerp, Belg., to 
produce ethylene oxide and glycol, with completion 
scheduled in 1956. Costing an estimated $8,000,000, 
the project will use a catalytic process developed by 
Scientific Design Co., Inc., of New York, who have 
been awarded contracts for design and engineering. 
It will be the third plant by SD for the manufacture 
of ethylene oxide by direct oxidation. 


- « » Lion Oil Co.’s expectations for diversification 
in petrochemical products, based on recent report of 
research activities indicates such items as acetylene, 
acrylonitrile, vinyl chloride, urea, polymer develop- 
ment, and ammonia pulping 


- » » Gulf Oil Corp. plans installation of sulfur recovery 
facilities at Port Arthur, Texas, in connection with 
installation of desulfurizing units for its fuel oil proc- 
essing. Expected production will be 20 to 40 ton/day. 


- ++ Ammonia Chemical Corp. of Calif. will build its 
$3,250,000 anhydrous ammonia-from-natural gas 
plant in the Red Top district, near Merced, Calif. 
Planned capacity is 36,000 ton ‘yr. of products. 


- ++ Arthur G, McKee & Co. has signed an agreement 
with The Uhde Corp. of New York, a subsidiary of 
Friedrich Uhde, GmbH, Dortmund, Germany, to use 
a number of German chemical processes in plant con- 
struction in the U.S. and territories and in Canada. 
The processes include those for manufacture of 
ammonia and related nitrogen products, carbon di- 
sulfide, formaldehyde, methanol, polystyrene, etc. 


- »» Stauffer Chemical Co. will build a carbon disulfide 
plant at Mobile, Ala., with estimated completion date 
in spring, 1956. Location was chosen for its favorable 
relationship to natural gas and sulfur, according to 
Stauffer. Size of plant was not disclosed, and cost was 
said to be multi-million dollar 


- «+ Celanese Corp. of America will double the capac- 
ity of its 30,000,000 Ib/yr vinyl acetate plant at 
Pampa, Tex., for an estimated cost exceeding $2,500,- 
O00, 


- «« Temporary excess of nitrogen fertilizers for next 
four or five years is seen by Lion Oil Co.'s president 
lr. M. Martin, due mainly to new production capacity 
for ammonia now building. However, by end of five 
years, he sees situation reversing again, with more 
new capacity again needed. 


in Foreign Operations 

. ~~ 
. « « The Syrian Parliamentary Oil Commission is 
studying a proposal by a Yugoslav construction agency 
to build Syria’s first oil refinery, a 12,000 bd plant 
near Homs, to cost $3,000,000. 
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. » » Shell de Venezuela plans to spend $36,000,000 
this year on new installations at its Punta Cardon 
refinery, including a catalytic cracking unit, polymeri- 
zation unit, two treaters, and two feed preparation 
units, 


. « » Petroleos Mexicanos expects to complete by end 
of 1955 a new $8,500,000 absorption plant at Rey- 
nosa, with a capacity of 300,000,000 cfd., operating 
on natural gas from the Tamaulipas fields, and re- 
covering 8000 b/d of product. 


. . + Plan of small Italian business group in Milan tor 
building a 5000 b/d refinery at Gaeta has been ap- 
proved by the Interministerial Oil Committee of the 
Italian government. Gaeta is on Mediterranean coast, 
north of Naples 


.. + Venezuela Gulf Refining Co. is considering in- 
stallation of an 8000 b/d catalytic cracking unit at 
its 30,000 b /d refinery at Puerto La Cruz 


in Markets and Prices 


. . + The high level of crude runs to stills in the first 
half of the month—and the consequent sharp rise in 
distillate fuel inventories and relatively small decline 
in motor fuel stocks—were the cause of increasing 
concern among refiners at mid-June 

Prices for light fuels dropped 0.25¢ to 0.5¢ ‘gal in 
the mid-Continent. At the Gulf, where prices had 
already sloughed off 0.75¢ from winter peaks, refiners 
were fearful that unwieldy heating oil inventories 
would bring still deeper cuts in quotations. But con- 
cern was greatest over gasoline—refiners remember 
only too well the nose dive that prices took at the 
peak of last year’s summer season when inventories 
got out of hand. 


. . » Brightest spot in the June market picture was 
what the refiner ordinarily considers his most unwanted 
product—residual fuel. Increased coking operations 
in the Mid-Continent, a high rate of industrial demand 
generally, plus efforts of some eastern refiner-mar- 
keters to hold imports to the 1954 level (in line with 
recommendations of the President’s Cabinet Fuels 
Policy Committee) combined to make heavy fuel the 
tightest item in the refined oils list. 

In the Mid-Continent, No. 6 fuel was quoted at 
10¢ /bbl. higher, at $1.70, Group 3; and most refiners 
reported nearly sold-up positions. At the Gulf, low 
sulfur “C” fuel commanded premiums of as much as 
25¢/bbl. over quotations or ordinary material. 


. . . In their search for domestic supplies rather than 
to increase imports, East Coast marketers have now 
bought close to 4,000,000 bbl. of bunker oil from 
California refiners for delivery during the third quar- 
ter. But, some still see a “deficit” of about 6,000,000 
bbl. if they are to meet estimated demand without 
increasing imports 
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DESIGNS, ENGINEERS AND CONSTRUCTS 


PETROLEUM, CHEMICAL AND POWER PLANTS 








From Bombay, India to Beaumont, Texas, Lummus 
has supplied integrated control in designing, engi 
neering and constructing over 700 major installa 
tions in the past half century. To make this possible, 
complete staffs are permanently maintained in 
principal cities on four continents. Supplementary 
activities include the manufacture of heat transfer 


equipment, oil heaters and fabricated piping 
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Our staff and facilities can complement your own 
on your next project .. . location anywhere. 

The Lummus Company, 385 Madison Avenue, New 
York 17, N. Y. Engineering and Sales Offices: New 
York, Houston, Montreal, London, Paris, The Hague, 
Bombay. Sales Offices: Chicago, Caracas. Heat 
Exchanger Plant: Honesdale, Pa. Fabricated Piping 
Plant: East Chicago, Ind. 


ILLUSTRATED: PHENOL-ACETONE PLANT FOR 


PROGIL-ELECTROCHIMIE AT PONT-DE-CLAIX, FRANCE 


PLANT ENGINEERING OIL 
& CONSTRUCTION HEATERS 
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FABRICATED 
PIPING 


HEAT TRANSFER 
EQUIPMENT 

















(GRAVERSPHERES | 


solve gas and liquid storage problems i 


For pressure storage of process butane, iso-butane, 
natural gasoline and other volatile liquids and gases, 
Graverspheres are a “natural.” 

Graverspheres are formed in Graver shops and 
are first carefully assembled to insure accurate fit. 
After this they are shipped to location, erected and 


go + very shape of which is ideal GRAVER TANK & MEG. CO.[NC. 


EAST CHICAGO, INDIANA 
for high-pressure storage in quantity—are available cHicAGO + NEW YORK © PHILADELPHIA «+ EDGE MOOR, DEL 
in capacities from 1,000 to 30,000 bbl. For gas stor- CATASAUGQUA, PA. + PITTSBURGH © CLEVELAND * DETROIT + TULSA 


. . SAND SPRINGS, OKLA. « HOUSTON «+ ODESSA, TEXAS « CASPER, WYO 
age Graverspheres are made to withstand pressures LOS ANGELES + FONTANA, CAL. « SAN FRANCISCO 


builds tanks, towers and pressure vessels 


for the chemical and petroleum industries 





up to 100 p.s.i.g. and for liquid storage from 20 to 
90 lb. water pressure. 

As is the case with Graver tanks, towers and pres- 
sure vessels, traditional Graver quality and crafts- 
manship are inherent in Graverspheres. 
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Low-Pressure Process Shifts and 
Boosts the Polyethylene Outlook 


ECENTLY announced low-pressure methods tor 

making polyethylene—several hundred psi versus 

the present method using up to 30,000 psi—are more 
than just a process improvement. 

Low-pressure polymers are almost a separate family 
of plastics and probably will not be primary competi- 
tion for conventional polyethylenes. Rather, the higher 
density, molecular weight, rigidity and softening points 
make the low-pressure polymer a more likely competi- 
tor for plastics such as impact styrene. 

With properties so greatly different and costs about 
the same or lower than conventional polyethylene, the 
new low-pressure promises to open a whole new field 
of petrochemical activities and applications. 

DuPont—latest company to announce plans for a 
low-pressure polyethylene pilot plant—will use the 
patents pioneered in Germany by Karl Ziegler, will call 
their product “Alathon.” Other companies actively 
engaged in the use of the Ziegler process include 
Carbide and Carbon in a pilot plant at So. Charleston, 
W. Va., and Koppers at their Port Arthur, Texas plant 
Others having an interest in the Ziegler method are 
Dow Chemical and Goodrich-Gulf, with Hercules and 
Monsanto reported to possess rights to the process 
but refusing to confirm or deny the reports 

Another low-pressure process has been developed 
by Phillips and is said to call for pressures of at least 
100-300 psi and preferably about 500 psi, as com- 
pared to the reported process pressures of 10 to 2000 
atmospheres for the Ziegler process. 

Low-pressure polymers have high densities in the 
range from 0.93 to 0.95 (for Koppers’ “Super Dylan”) 
up to 0.96 (Phillips “Marlex 50”) as compared to a 
maximum density of 0.923 for conventional poly 
ethylene. 

A direct result of the high density, “linear” char 
acteristics (having a comparatively unbranched struc 
ture) of low-pressure polymer is an appreciable in- 
crease in softening points up to 260° F. as compared 
to a maximum of 235° F. for conventional poly- 
ethylenes. Tensile strengths for the low-pressure poly- 
mer range from 2,800 to 5,100 psi, versus 1000 to 
1700 psi for conventional polyethylene 

Marked rigidity and a highly crystalline nature are 
the principal outward features of the low-pressure 
polymer. Most Ziegler polyethylene to date has been 
slightly off color—a defect which producers feel can be 
eliminated by more careful process control. 

Applications are not yet ready for the new low- 
pressure polymer. However, anticipated uses include 
toys, kitchen ware, battery cases, radio housings, steer- 
ing wheels, refrigerator parts, washing machine agita- 
tors, etc. as well as such traditional polyethylene uses 
as bottles, carboys, pipe and fittings. 

Producers will be doing application research, but 
there is widespread optimism in the industry that once 
the dense polyethylenes appear on the market in force, 
potential customers will be suggesting plenty of uses 
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as was the case for conventional low density poly- 
ethylene 

One fertile territory somewhat neglected by poly 
ethylene producers is the medium density range be- 
tween 0.923 (highest for conventional polyethylene) 
and 0.96 or 0.97 (upper range of linear materials) 
Koppers’ new entries—with densities of 0.93 to 0.95 

are the only polymers in this range. 

Middle density polyethylene may open yet another 
field for the polymer. A team of Dupont workers is 
attempting to develop the correlation for the master 
pattern linking polyethylene’s structural features to 
physical and chemical properties. If successful, this 
correlation may be used to design a polymer of desired 
properties, not only extending the useful range of 
applications for polyethylene, but even more important 

pointing the way to the “tailor-making” of a vast 
number of other plastics R.L.D 


Filling in the Polyethylene Spectrum 


Chemical Week, pp 58-62 
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Can Today’s Operations Gain 
From the ‘New Kind of Engineer’? 


FOU can expect to find specimens of a slightly 

different sort of engineer among your company’s 

new recruits from now on. According to one source’! 

the difference reflects a trend in engineering education 

which, if it continues to grow, will result in a “new 

kind of engineer” being turned out at the bachelor’s 
degree level by American colleges. 

The change amounts to a turning away from speciali- 
zation and toward a more intensive education in the 
basic sciences and engineering sciences. Specifically, 
there will be more mathematics, physics and chemistry, 
and more of such subjects as mechanics of solids and 
fluids, thermodynamics, and electrical theory. The 
student will learn correspondingly less about engineer- 
ing practice in a specialized field, less about administra 
tion, and spend fewer hours in work with specific 
equipment. 

The most ambitious ground-breaking has been done 
by Massachusetts Institute of Technology, where the 
first crop of a new version of electrical engineer was 
graduated in June. Although such traditional courses 
as those in alternating and direct current machinery 
were eliminated in favor of more basic material, the 
students gained in flexibility what they lost in the kind 
of knowledge that can be put to immediate use in 
industry. At least this is the view of MIT's Prof 
Gordon S. Brown, who conceived the new curriculum 

Case Institute of Technology, Penn State University 
and the University of Michigan have similar moves in 
progress, though none of such sweeping character 

A large group of educators support this trend to a 
revamped engineering education. Their opinions are 
embodied in a report by a committee of 45 deans of 
engineering schools which was submitted in June to 
the American Society for Engineering Education 
Though unrelated to the specific experiments of the 
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more adventurous engineering schools, the report 
echoes their thinking in its recommendation that 
engineering colleges cut down, at the undergraduate 
level, courses “having a high vocational or skill content 
and those primarily attempting to convey engineering 
art or practice.” 

The deans consulted faculty committees of over 
100 engineering colleges to make their report. And 
they considered the views of representatives of the 
great majority of engineer-employing industry. So the 
report carries impressive credentials. 

The ASEE recommends a curriculum broken down 
as follows: about half the student's time for mathema- 
tics, chemistry, physics and the engineering sciences, 
one-fifth to the humanities and social studies; and 
about one quarter to engineering analysis and design 

Furthermore, instruction in the last group of sub 
jects should be made to count for more, the report 
asserts. Instead of a merely descriptive course on in 
ternal combustion engines, for instance, the instructor 
could draw on the principles and advanced analytical 
techniques of the engineering sciences and make it a 
more vital experience. 

How will the new-style engineer go over in the oil 
industry? It's too early to be sure, but it’s hard to see 
how his flexibility (if it turns out as predicted) could 
be anything but a blessing in the refinery, where the 
assignments are so varied. And a fast-changing in- 
dustry should profit from an influx of men with a 
clearer view of the unchanging foundations.—S.D.B 


(1) “A New Kind of Engineer 
pp. 64-66 
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Putting a Finger on the Elusive 
Physical Losses in Processing 


‘INCE actual material losses in petroleum process- 

ing operations are mostly in forms not easily 
discernible to the eye, they have too often been 
complacently accepted in the past as inherent to 
processing operations. Where an attempt was made 
to estimate the loss, it was done by taking the simple 
difference between crude runs and the quantity of 
products, after correcting for inventory changes. The 
refinery yield statement was the basis for the pro 
cedure 


& 


Where processing is complex, as is the general 
rule today, “the general refinery yield statement is as 
antiquated for loss control purposes as are the refining 
processes for which it was originally designed,” is the 
opinion of the Coordinator of Oil Loss Prevention 
for Esso Standard Oil Co.‘ “The result is that the 
so-called ‘loss’ from the yield statement bears no 
relationship to the real plant loss in a modern refinery.’ 

In Esso’s development work on loss control, serious 
consideration was given to the use of weight balances 
At the same time, a procedure was developed which 
used the yield statement to the maximum possible 
extent by making the necessary compensations for 
the state and density changes in the processing opera- 
tions. This involved developing correlations, and 
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evaluating the effect of all major variables on the 
total recovery of each process, so that an anticipated 
recovery could be determined. This would take into 
account the effect of changes in operation on the 
volume (liquids) and weight (gas and solid products) 
yields 

Changes were made in the yield accounting methods 
to assure a common basis of calculation, and to permit 
a direct comparison between the total refinery recovery 
and the calculated anticipated recovery 

The difference between these two values was found 
to be representative of the true refinery loss. Many 
checks between losses determined by this procedure 
and those determined by a weight balance—when 
such a balance is done carefully and precisely—have 
indicated that the anticipated recovery procedure can 
be used with accuracy, provided the calculations are 
made carefully and the physical determinations and 
measurements are accurate. 

“Since the ‘anticipated recovery’ calculated for each 
of the various operations is based upon 100% weight 
balance (no loss), there is no allowance for ‘normal’ 
processing losses in the calculation,” the Esso report 
continues. “For this reason, the total refinery loss can 
be determined as the difference between the total 
refinery yield on the accounting statement and the 
‘anticipated’ recovery.” 

An example to illustrate this principle is given in 
the report: 

“Let us consider a plant processing crude by simple 
separation methods at the rate of 50,000 b d. Accord- 
ing to the yield statement, the recovery is 98% by 
volume (liquid products), and 1.5% by weight (gase- 
ous and solid products), or a total recovery of 99.5%. 
Ihe ‘apparent’ loss is 0.5%, equivalent to about 250 
b/d. 

“However, if operations include thermal cracking 
of 25,000 b/d of gas oil and reduced crude, at an 
average anticipated volume plus weight yield 
of 102%, the anticipated recovery, neglecting 
fine adjustments, would be calculated as follows 
100% + (25,000 50,000) « 102% 100.0% 
101.0%. 

“In this case, the real refinery loss is 101% minus 
99.5%, which is equivalent to 1.5%, or 750 b/d, 
rather than the apparent 0.5%, or 250 b/d.” 

With the Esso company, it was emphasized, recog- 
nition of the real physical losses in refining has been 
the economic incentive for improving loss control. 

Like many other sources of economic loss in petro- 
leum processing operations, for example, corrosion, 
an essential first principle is recognition of the need 
for accurate accounting. Industry is rapidly realizing 
that it is far better to say: “Our losses last year were 
‘X’ thousands of dollars,” rather than to say: “Oh 
yes, we lose oil here and there and probably quite a 
few barrels, but we don’t worry too much over it.” 

V.B.G 

(1) “Loss Control in Transportation and Storage of Petroleum and 
Petroleum Products,” by J. H. McClintock, Coordinator of Oil 
Loss Prevention, Esso Standard Oil Co., New York; presented 


it the Fourth World Petroleum Congress, Rome, Italy, June 
6-145, 1955 
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This new combustion catalyst, the oxycot, controls 
oir pollution and creates energy ond power by 
recovering waste heat. Porcelain rods (by French- 
town Porcelain Company, Frenchtown, NJ.) ore 
largely made of ALCOA Alumina to provide high 
resistance to thermal and mechanical shock. Rods are 
coated with a catalytic agent of ALCOA Activated 


Alumina and platinum, 


In typical installations, oxycats are mounted in exhaust stacks of 
furnaces, drying ovens, incinerators, or any industrial processes 
where combustible gases are exhausted. Waste gases flow ocross 
rods. Combustion occurs at catalytic surface. Heat released by this 
exothermic reaction can be returned to the oven, converted to 
steam or used in other processe Catalyst removes practically 


100% of pollutants from gos streams, 


Oxy-Catalyst catalytic exhaust, working on the same principle, 
ends dangerous exhaust fumes and odors from internal combustion 
engines. Made to take the place of standard mufflers, OCM is 


easily installed in gasoline, diese! or LPG-powered equipment. 


Now 


ALCOA 
ALUMINA 


turns exhaust gases 


into energy 
instead of smog 


Wayne has put ALCOA Alumina to work 

mn and inefficient combustion, all in one operation 

ind OCM exhausts, ALCOA Alumina ts part of the 

italytic coating. Used in the porcelain because it | 

ly inert and chemically stable, ALCOA Alumina does not interfer 
the cher i iction of the catalyst. In the coating, ALCOA™ Acti 


Alumina vides extremely active oxidation maintained over a 


ALCOA 6 wick inge of tr; It i ry resistant to poisoning and highly 
CHEMICALS efficient over a long period of tim 


ALCOA Aluminas are remarkably versatile wherever they are used 


with hundreds « i cations in catalysis, desiccation, refractories and 


ALUMINUM COMPANY OF AMERICA 


cerami Put 4 Aluminas to work for you. Write for samples of 
alumina to LUMINUM COMPANY OF AMERICA, CHEMICALS DIVISION 
116-G; Alcoa ulding, M nm Squar Pittsburgh 19, Pennsylvania 
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N THIS latest application of the fluidized-solids tech- flowing from the burner. Coke is formed as the fluidized 
nique, developed by Esso Research and Engineering, bed moves down into the stripper section where steam . 
heavy residua and asphalts can be converted to gas, removes any remaining volatiles. The stripped coke 
oil and coke. then flows into the burner where, in contact with air, 
As shown in the flow diagram above, finely divided approximately 5 per cent by weight of the charge is 
coke particles flow between two vessels—a burner and burned. The coke inventory in the unit is fixed and the 
a reactor. In the burner, part of the coke stream is ¢xcess is removed as product coke which is cooled by 
burned to supply the heats for vaporization, cracking W4ter spray before flowing to storage. 


and losses, When this hot coke meets the feed in the The vapors from the reactor pass into the scrubber- 
reactor, coking results and the liquid products are fractionator section where they are separated into gas, 
flashed off. gasoline and gas oil. 


Coke particle size ranges between 75 and 150 microns 
and the coke itself is a clean, dustless solid. The feed is 
preheated through two fractionator (scrubber) pump- 


around systems. In the reactor it contacts the hot coke O Ss T E R 
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rq\HeE USE of fluid coke as a fuel is illustrated in the 
| above simplified diagram of two heaters designed 
by Foster Wheeler for a large oil company. They will 
supply the heat requirements for the atmospheric and 
vacuum sections of the highest capacity crude distilla- 
tion unit in the world, having a combined heat absorp- 
tion capacity of 336,400,000 btu per hour. 

The pulverizers which reduce the particle size of the 
fluid coke before it is burned in the furnaces, as well 
as the pulverized coke burners, are also of Foster 
Wheeler design. 





PULVERIZER 


Designs are also available for the burning of fluid 
coke in steam generators. 


Foster Wheeler's experience in the design of equipment 
for both the production and utilization of fluid coke will 
be of value to any process plant interested in convert- 
ing heavy residua into cracking stock and making effec- 
tive use of the resulting solid fuel. For further details 
on this process, or for proposals to meet your specific 
requirements, write to Foster Wheeler Corporation, 165 
Broadway, New York 6, N. Y. 


LONDON 
NEW YORK 
ARIS 
ST. CATHARINES, ONT 
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LOOKING FOR AN “ALL PURPOSE” 
EXPANSION JOINT? 


Zallea has never built one—never will. And for good reason. Like all 
precision engineered equipment, Zallea Expansion Joints are designed 
to fill specific rigid requirements. In every case, types, sizes and 
materials of construction are determined by factors of temperature, 


pressure, traverse and special service conditions 


Zallea Brothers design and build expansion joints for every requirement 
of modern industry. Field tests have proved the value of our 

emphasis on designing the expansion joint to fit the problem. Records 
show that Zallea Expansion Joints outlast all other packless 

expansion joints from 90% to as much as 1200%. Such reliability is 


further proof of Zallea design superiority 


Zallea representatives are always ready to help solve problems relating 
to expansion joints. Or if you prefer, write for Bulletin 351 which 


describes the many standard types available 





ZALLEA BROTHERS, 822 LOCUST STREET, WILMINGTON 99, DELAWARE 


World's Largest Manufacturers of Expansion Joint: 
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1955 figures to June 17 


High Runs Piling Up Distillate Stocks ).°) i eee 


have slowed down the rate of with 

drawals, the total for the U. S. being 

EAVY, but seasonal, gasoline de : E z around 5,400,000 bbls., as compared 
mand is currently pacing the OUTLOOK: Gasoline inventory with over 5,500,000 bbls. in the same 














rate of refinery operations and the re- reductions will slow down in third weeks in 1954. Stocks in the inland 
sult is already noticeable in a faster quarter due to continued high refining districts are 8.3% less than a 
buildup of middle distillate inventories rate of refinery output. year ago; in the combined East and 
over those last year Gulf Coast areas 4.3% greater 
Crude runs for four weeks to June 6.1% higher than in the first half of U. S. middle distillate inventories 
17 have been almost 8% higher than 1954; gasoline demand 6.6% greater. (distillate fuel oil and kerosine com- 
for the corresponding weeks in 1954, U. S. gasoline inventories June 17 bined) June 17, were about 119,704,- 
while for the first five months they were 165,285,000 bbls., about 3,900,- 000 bbls., about 13% higher than 
p were 5.4% larger. Overall product 000 bbls. (2.3%) less than a year ago. June 18, 1954, The relative rate of 
F demand is larger than had been antici- East of California stocks of 143,889,- buildup this year has been larger dur- 
pated, but even with the high third 000 bbls. were about 4,000,000 bbls. ing the last few weeks of stepped up 
quarter gasoline shipments from re- (2.6%) less. From the high point of crude runs 
fineries, overall demand will hardly April 1, U. S. inventories have been The continuing demand for residual 
be up 8% over last year. Total demand reduced nearly 20,000,000 bbls., com fuel oil is holding back the seasonal 
for the four volume products (gaso pared with withdrawals of about 10, buildup of these inventories. Total for 
line, kerosine, distillate fuel oil and 700,000 bbls. in the same period in the U. S. June 17, 45,684,000 bbls., 
residuals) in the first 6 months was 1954. However, the past four weeks — is 3,000,000 bbls. less than a year ago 
KEY STATISTICS PRODUCT AND CRUDE PRICES 


Figures given in terms of millions of b/d, monthly averages, 


Product ¢ gal., ighted ave le i 
except stocks, which are in millions of bbis. at end of month — ® a ee 


principal refinery markets 





June May June Crudes—-$ bbl, principal fields 
CRUDE OIL 1955°* 1955 1954 Source—Platt’s Oilgram Price Service 
U. S. Production 6.609 6.664 6.500 ° 
imeorts 7168 1 Ab 624 June 1955 May 1955 June 1954 
U. S. Stocks 275.768 280.337 285.155 Gasoline 11.35 11.33 11.64 
Runs to Stills 7.529 7.276 6.947 Distillate Fuei Oil 9.01 9.11 8.93 
Kerosine 10.49 10.51 10.33 
GASOLINE a fale ‘ oa Residuals 4.44 4.35 3.80 
Refinery Output 3.660 3.498 3.379 5 
2000 ded Above 4 Products 8.88 8.86 8.82 
Refinery Demand 3.977 3.830 3.894 Lube Oil 16.83 16.83 16.76 
Primary Stocks 165.285 169.151 165.404 —" 2 a? > a? al 
MIDDLE DISTILLATES : : 
Refinery Output 1.926 1.818 1.705 
Refinery Demand 1.263 1.198 1.159 REFINERY YIELDS 
Primary Stocks 119.704 108.436 114.509 % on Crude Runs to Stills 
RESIDUALS 
Refinery Output 1.144 1.116 1.123 June 1955" May 1955 June 1954 
Imports 329 343 318 Gasoline 44.1 43.5 44.0 
Total Supply 1.473 1.459 1.44 Kerosine 4.7 42 44 
Refinery Demand 390 1.444 1.349 Distillate 21.9 20.8 20.1 
Primary Stocks 45.684 44.272 50.216 Residuals 15.2 15.3 16.1 





Through June 17 Through June 17 














SOURCE OF DATA (except prices): Apr., May and June, API weekly reports; earlier months, Bureau of Mines 
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Motor Fuel Supply Is Keeping Pace With Demand 
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High Crude Runs Boost Summer Distillate Output 
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Good Off-Season Demand for Residual Fuel Oil 
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1955 figures to June 17 
SOURCE OF DATA: Apr., 


May and June, API weekly reports; earlier months, Bureau of Mines 


MOTOR FUELS 
From From 
Crude Nat. Gas Total 
SUPPLY (Millions of b/d) 
May ‘55 3.166 430 3.5% 
May ‘54 3.072 410 3.482 
Change + 094 +.020 +114 
% Change +31 +49 4+3.3 
DEMAND (including Exports) (Millions of b/d) 
May ‘55 3.830 
May ‘54 3,463 
Change +-.367 
% Change +10.3 
TOTAL SUPPLY (Millions of bbis.) 
5 Mos. ‘55 477 856 64.168 542.024 
5 Mos. '54 456.746 61.641 518.387 
Change +21.110 +2.527 +-23.637 
% Change +46 +41 +46 
TOTAL DEMAND (including Exports) (Millions of bbis.) 
5 Mos. ‘55 531.657 
5 Mos. ‘54 498.661 
Change +-32.996 
% Change ‘6.6 
MIDDLE DISTILLATES 
Dist. 
Kerosine Fuel Oil Total 
PRODUCTION (Millions of b/d) 
May ‘55 304 1.514 1.818 
May ‘54 302 1.372 ba 
Change + .002 +-.142 144 
“ Change +-0.7 +10,3 + 8. 6 
DEMAND (including Exports) (Millions of b/d) 
May ‘55 153 1.045 1.198 
May ‘54 165 1.004 1.169 
Change 012 + 041 + .029 
% Change 7.3 +41 +2.5 
TOTAL PRODUCTION (Millions of bbis.) 
5 Mos, '55 53.119 250.555 303.674 
5 Mos. ‘54 53.586 217.683 271.269 
Change 467 +32.872 32.405 
“ Change 0.9 +15.1 11.9 
TOTAL DEMAND (including Exports) (Millions of bbis.) 
5 Mos. '55 55.589 277.444 333.033 
5 Mos, '54 58.378 258.296 316.674 
Change 2.789 19.148 + 16.359 
% Change 48 +74 +5.2 
RESIDUAL FUELS 
Refinery 
Output Imports Total 
SUPPLY (Millions of b/d) 
May ‘55 1.116 343 1.459 
May ‘54 1,148 276 1.424 
Chan 032 +067 +-.035 
| Change 28 +243 +2.5 
DEMAND (including Exports) (Millions of b d) 
May ‘55 444 
May ‘54 1.356 
Change 088 
| Change 6.5 
TOTAL SUPPLY (Millions of bbis.) 
5 Mos. "55 178.547 71.501 250.048 
5 Mos. ‘54 180.171 59.245 239.416 
Change —~1.624 +-12.256 + 10.632 
% Change 0.9 +-20.7 +44 
TOTAL DEMAND (including Exports) (Millions of bbis.) 
5 Mos, "55 259.046 
5 Mos. ‘54 244.153 
Change +14.893 
Change +6.1 
PETROLEUM PROCESSING, July, 1955 
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RUNS TO STILLS AND DISTRIBUTION OF PRIMARY STOCKS BY U. S. REFINERY DISTRICTS 
Primary stocks include those at refineries, at large terminals and in pipelines; all data based on AP! reports) 
RUNS TO STILLS 
Millions of b/d average for GASOLINE STOCKS RESIDUAL STOCKS 
week ending on date shown) Millions of bbis. on date shown (Millions of bbis. on date shown 
June 17 June 18 % June 17 June 18 o, June 17 June 18 % 
District 1955 1954 Change Change 1955 1954 Change Change 1955 1954 Change Change 
East Coast 1.047 1.039 008 + 08 36.955 37.212 257 0.7 9.766 9359 4 407 “ 
Gulf Coast 2.535 2.178 357 +164 32.581 29.471 +3.110 10.6 5.976 5.790 4 186 3.2 
Total Coasta 3.582 3.217 365 +113 69.536 66.683 +2.853 43 15.742 15.149 4 593 3.9 
Appalachian 191 204 013 6.4 6.564 7.146 582 8.1 .578 863 285 33.0 
Ind.-Ill.-Ky 1.363 1.246 117 + 94 34.445 37.637 3.192 8.5 4.394 4.447 053 1.2 
Okla.-Kans.-Mo 720 640 080 +12.5 15.577 17.535 1.958 11.2 888 1.338 450 33.6 
Other Iniand 643 588 055 94 17.767 18.796 1.029 5.5 2.241 2.351 110 4.7 
Total Inland 2.917 2.678 239 + B.9 74.353 81.114 6.761 8.3 8.101 8.999 898 10.0 
Total East of Calif 6.499 5.895 604 10.2 143.889 147.797 3.908 2.6 23.843 24.148 305 ] 
California 1.021 998 .023 2 21.396 21.389 007 0 21.841 24.872 3.031 122 
Total U. S$ 7.520 6.893 627 9.1 165.285 169.186 3.901 2.3 45.684 49.020 3.336 6.t 
DISTILLATE FUEL OIL STOCKS KEROSINE STOCKS TOTAL MIDDLE DISTILLATE STOCKS 
Millions of bbls. on date shown Millions of bbls. on date shown (Millions of bbis. on date shown 
June 17 June 18 ° June 17 June 18 % June 17 June 18 % 
District 1955 1954 Change Change 1955 1954 Change Change 1955 1954 Change Change 
East Coast 29.574 26.952 2.622 + 9.7 11.627 10.668 959 9.0 41.201 37.620 3.581 ‘ 
Gulf Coast 15.987 11.617 4.370 37.6 g . 5.447 288 5.3 21.722 17.064 4.658 27 
Total Coastal 45.561 38.569 6.992 +-18.0 17.362 16.115 1.247 1.7 62.923 54.684 8.239 15 
Appalachian 2.549 2.000 4y 27.5 894 820 074 9.0 3.443 2.820 } 62 i 
Ind.-Ill.-Ky 17.412 14.901 2.511 16.9 6.542 58 784 13.6 23.954 20.659 4- 3.29% 15. 
Okla.-Kans.-Mo 10.405 8.909 1.496 16.8 1.674 1.428 246 17.2 12.079 10.337 1.742 lé 
Other Inland 5.786 4.600 1.186 25.8 1.627 1.352 275 20.3 7.413 5.952 + 1.461] »4 
Total Inland 36.152 30.410 5./42 18.9 10.737 58 1.379 14.7 46.889 39.768 7.121 ] 
Total East of Calif 6l./i 68.979 12 1 18. 09" } f 10.3 109.812 94.452 15.360 lé 
California 55¢ 11.175 1.619 14.5 é 4¢ ] 44 9.892 11.644 1.752 15. 
Total U. S 91.269 80.154 11.115 13.9 435 25.942 2.493 96 119.704 106.096 13.608 ¥ 
. . . 
Natural Gas and Refinery Gas Liquids 
we 7 s SUPPLY AND DEMAND STATISTICS 
head (Bureau of Mines Data) 
900 
CURRENT PRODUCTION 
= 1000 b d monthly average Mar. 1955 Feb. 1955 Mar. 1954 
= 650 At Natural Gasoline and Cycling Plants 
Liquefied Petroleum Gas 461 390 vy 
825 Natural Gasoline and Isopentane 275 270 26° 
200 Condensate 21 23 10 
§ Finished Gasoline, Naptha and Other 63 67 55 
775 ca Tota! Natural Gasoline and 
ro] : Cycling Plant Production 720 750 682 
7” 
Liquefied Refinery Gases lil 117 10 
725 PROOUCTION Total Marketable Gas Liquids 631 867 78 7 
700 -OF NATURAL GASOUINES Lease Condensate 114 114 107 
UG AND WG Total Natural Gas Liquids 945 981 B94 
- J ’ MA A ” ’ i A s o N 0 
CURRENT DEMAND (1000 b/d monthly average 
LPG and LRG 452 548 4) 
Natura! Gasoline. Isopentane and Other 49 360 € 
Total Marketable Gas Liquids 801 908 ] 
7 | 
i~ CUMULATIVE PRODUCTION (1000 bbls Mar. 1955 Mar. 1954 
=< LPG and LRG 44,347 40.16% 
> Natural Gasoline, Isopentane and Other 2,355 40,958 
F ad Tota! Marketable Gas Liquids 6,702 1.12¢ 
§ ms 
o CUMULATIVE DEMAND (1000 bbis 
= rs LPG and LRG 45,983 9 38! 
5 Natu Gasoline, Isopentane and Other 41,647 41,014 
7” Total Marketable Gas Liquids 77,630 70,399 
yee DEMAND 
T " 5 » 
700 FOR NATURAL GASOLINES STOCKS (1000 bbis., end of month Mar. 1955 Feb. 1955 Mar. 1954 
(PG AND L8G LPG and LRG 6122 5,498 5,260 
675 Natural Gasoline, Isopentane and Other 5 36° 5,064 4832 
: 6 8 Oe? ee ee Total Stocks 11.48 10,562 10,092 
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Why pay for fouling when Polyrad costs so 
little? | requent down time for cleaning or re pl wing 


fouled and corroded equipment is no longer a normal 


operating expense for refineries Not when Polyrad 
corrosion inhibitor can prevent damage with an aver 
age treatment of about | quart of Polyrad per 1,000 
barrels of fluid 


Polyrad’s powerful detergent tion loosens or 
ganic and inorgani deposits ind permits their re 
moval in the fluid stream. This means vou can prevent 


fouling by using Polyrad—and you can even clean 
up fouled equipment by starting Polyrad treatment 
All around the refinery, Polyrad helps maintai 

y throughput increases heat transte reduce metal 
loss ‘ 


und cuts down time for maintenar 


Polyrad is readily available from stocks mai 
tained throughout the country. A Hercules technical 
representative vill bye vlad to assist in ¢ iluatin 


Polyrad under your own operating cor ditions 


Naval Stores Department ; 
y, HERCULES POWDER COMPANY OLY K A } 


984 King Street, Wilmington 9), D 
FILMING AMINE INHIBITOR 
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PETROLEUM CHEMICALS DIVISION 


SNEWS 


July * One of a Series of Interest to the Petroleum Industry * 1955 








NEW TECHNICAL BOOKLET 


ON GREASE ADDITIVES The service station operator 
is your most important 
link with the market 


THe Service STATION Operator is generally an inde pendent sort of fellow 








by nature. And he has his own opinions about customer credit promotion 


Du Pont Ortholeum 00 and price wars handling employee and many othe important aspects of service 

tg ane oe “9 have Station operation 

\ + he cggon ten he Ae on , ge. What doe S he really think ind how cull this ull ct your m urke fing pro 
r, there has been little infor gram? A new Du Pont survey can help you answer these questions 


ition published on the propertic 


»~ I 


Lise methods of addition and « ilu | 

ition of these additi 
Chis information is now availabl 

to rease comp unde | 1 me 

four-page booklet lo get a « yp) 

just ask o f representative 

r re nal hes tor Stabil I 

for Gr 











Many Du Pont Films 
Available to the 
Petroleum Industry 








Cover 10 different 16 my movi CON 
Cl ick i e ot ubiect re re id 
ivailable { il through the 
Du I t Petrol Chemical Divi | 
i 
\I t then ere yo if 1] ae 
ed pi ed to help the oil | 
lustry pi te its pr icts and d 
more rehet public relation 
\l ty nit { these ] entitled | 
When tl t er sa KNOCK 
It | ‘ uw dealer quick ‘ ul 
isual education mn hv to answer | HOW MUCH does the average service station operator know about the quality features of the 
knock comy laint it " ilesmantlike products he selis? The new Du Pont dealer survey can give you a realistic, unbiased answer 
Other tu lor Du Pont films of 
' 
ticular terest to the industr 1 
— ' + - The ( ult f the new i ‘ entitled Du Pont Petroleum Che mical Divi 
( ‘ Wh t \lake ( ne ¢ | 1! 
, ‘ ’ | SeTVICE Stat Operator It foll the recent Du Pont su 
I “Pipeline on WI hich sh : ined 
r t published it ri 1 ti ‘ ! Te tation customer buying 
th ts | product port Che first report ilre ft tl t 
t k truck e designed and operated . , ' , 
. re ! is 1 ‘ ‘ list ted 
for n l um higl fet . , 
, eel . il company marketi: ecutive 1 bie To meet industry need 
‘ ide ¢ ite re t , i 
: . pi le o I os i ther ur rey rt il] j 4 | per 
‘ | othe: therir : ' 1 | 
ealet eetin i ‘ ith rl lj ’ uring the next e mont I} initiate ‘ se r 
libr f Dul ( tleacde { felt that the ] ty 
Ame | ! | le ! } fey , { 
ee Impartial re} ' 
| IT} ‘ documen + of} ' ons wir 
t film n ti { wr Spindlet i S nsorecd | Dut tthe i q tion iteelf 
oll nd tact ‘ rt TD ' t} ( 
' ' ° ’ 
As} ' ' entative for ) i \ { | It i ‘ } | 
et tain th if t ‘ ‘ t { ti thy farket | hy ¢ 
uw ' t ket | k of tl t] \ Petroleu 


ADVERTISEMENT—Prepared for the Petroleum Chemicals Division of E. 1. du Pont de Nemours & Company (inc) cu» 





PETROLEUM CHEMICALS DIVISION 
NEWS 


Dealer Survey ASSISTANT MID-CONTINENT MANAGER 


titvte Before joining the Du Pont Com 
Using the scientifically accurate area pany in 1950, Mr. Russell was an engi 
unpling method, the survey consisted neer with the Standard Oil Develop 
of per onal interviews with 2.633 sery ment ¢ ompany In th capacit hie 
te tation operators Thi ample is worked on catalytic ckiln jet fuel 
representative of all the operators in gasoline blending vecial lubricant 
the United State jut the results can ind combustion clit oth at Baton 
he broken down and cross tabulated to . Rouge Louisiat ma iden Ne 
i tru umple of any of four dif Jersey 
regional division At Du Pont, he ha been Sales 
Service Representative and Sales Su 
What was studied pervisor in the Central Region and 
fechnical Assistant to the Sales Man 
t report covet uch factors as iger in Wilmington 
ti hour ind rt h p* riod fh illon \ graduate of Ma v hu ett In ti 
old, customer credit, and the use tute of Technology with a B.S. decre: 
istomer mailing li f itt ( hu mical | mvinecrin Mir Ku sé 1] 
Phe second report, which will soon Barnnerr B. Russecy is assistant man is a member of the American Petroleum 
uly for distribution, will discus wwer of Du Pont Petroleum Chemical Institute. Society of Automotive Engi 
the dealer's knowledge of the product livision’s Mid-Continent Region with neers md thy tonasinan (Saeenival 
he sell including his knowledge of headquarte in Tulsa. Oklahoma Society 
vlcditive mad their funetion It also 


lealer opinions of gasoline 


‘ 


ets and knowledge of pricing 


v One simple word can spell 
The third report will cover deste bigger TBA profits for your dealers 


up lier relationship opinions = of 


More TBA items are bought from set 
ice stations than from any other source 
Why? 

It may be pure luck because the 
Du Pont surves The Service Station 
and the Motorist,” shows that in pract! 
cally every case, the sale started with 


dealer meeting publication ind ad 
ertising. ‘The fourth report co ers the 
ilers relationship with = hi em 
plo eos his owt background che tle 
issociations, his income and method of 
paying hi employee 
The fitth report will deal with the 


t t ; 7 uesting al ten 
interrelation hip of all the previously he customer — dh sw 


rather than any selling on the dealer 
part Fa ad 

SELLING, therefore, is the word 
the key to increasing, o1 possibly even 
multiplying IBA profits for your 
dealers 

lo help you ilert vour dealers to the 
opportunities stimulate them to do 


discussed factor such as how sta 
tion hour dealer mectings ind educa 
tion affect sales volume. As such, it will 
be an extremels penetrating and sig 
niticant report 


Ask crie ot 


regional offices fo ple copic ind 


Available to marketers 


Thi continumd survey work j done by | ore IBA celling we have just pre 
- cost information o ibtaining the 
Du Pont for the petroleum industry pared a new booklet (No >) im the hooklet 
And the findings are readily availabl Du Pont “through the windshield” s« 
to all oil companies In addition to the ries. The title is 4 look at the TBA 
regular distribution of re ports to mar | buyer he copy based on market 
keting executives, the entire survey has | data collected for the Du Pont surve 
been tabulated on IBM cards which The Service Station and the Motor 
vill give a wide variety of specialized | ist,” is si nply written so that it will be 


breakdow 


in large « inititne lol 
dealers 


TT to meet the individual | easy tor the auveraue ce iler to under 


needs of various oil companies bor stand and remember 


more informatiow about this survey 
just get in tow h with any of our re ~ Better Things for Better Living 


resentatives or regional offices through Chemistry 


Petroleum Chemicals 


NEW YORK, N. Y 270 Ave. of the Amer 
E. |. DU PONT DE NEMOURS & COMPANY (INC.) Regional \ CHICAGO, ‘\t.—8 So, Wichigan Ave 
Petroleum Chemicals Division . Wilmington 98, Delaware Offices } HOUSTON, TEXAS—705 Bank of Commerce Bidg 
LOS ANGELES, CALIF.—612 So. Flower St 
IN CANADA, Dy Pont Company of Canada Limited—Petroleum Chemicals Division, 80 Richmond Street 
THER COUNTRIES. Petroleum Ch t 65 


ADVERTISEMENT Prepared for the Petroleum Chemicals Division of E du Pont de Nemours & Company (inc 





Per Cent of Total Crude Capacity - Be oa 


Thermal Cracking 
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Catalytic Reforming 
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TRENDS IN CONVERSION CAPACITY 
Related to total crude capacity 


(Graph, Courtesy The Oi! & Gas Journal) 














SU a 
quality motor fuels you will have to appraise 
your refining facilities with an eye to keeping 
your plant in a highly competitive position. 
TRECO keeps abreast of the latest developments 
in the refining field; our staff has been ex- 


panded and we are regularly completing new 


facilities in record time. 


f 


Re «.., 


wight Fe 


Give us a call before you get into the planning 
stage. Our wide experience in all phases of 
refining enables us to show you how you can 
DS a ee La 
and construction. A telephone call, wire or 
ee a a 


TORONTO 








for top cat 








ea: 


& JAVA rire VW Ta AN 
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cracking efficiency... 


... Whatever your catalyst requirement 


erocat [riple A. 


High Alumina Catalyst 





erocat 


Fluid Cracking Catalyst 
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balanced with High Pore Volume 





Both Agrocat Triple A High Alumina 
Catalyst and Agrocat Fluid Cracking 
Catalyst give you complete balance of 
all physical properties combined with 
high pore volume. 


Whether your unit is designed for a regu- 
lar catalyst or our new high alumina 
catalyst, it will operate at top efficiency 
on Agrocat. Because each type offers 


optimum balance of pore volume with 
pore diameter, particle shape, particle 
size distribution and hardness. 


Remember Cyanamid was first to deliver 
a commercially successful high alumina 
catalyst, first to deliver high pore volume 
in balance with other catalyst properties. 
Ask your Cyanamid Representative about 


AERoc at Catalyst with high PV. 


*Trade-mark 















° 


AMERICAN 
REFINERY CHEMICALS DEPARTMENT 


30 Rockefeller Plaza, New York 20, N.Y. 


_—o 


_— 





vaunid COMPANY 








NN 





/ { ln Canada: North American Cyanamid Limited, Toronto and Montrea! 
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NEW PN Nolte Bistiteh ae 





NEW HIGH SUSTAINED ACCURACY... 
even under extreme operating and 
ambient conditions 

















external—no need to remove weather- 
a 


FACTORIES IN THE UNITED STATES, CANADA AND ENGLAND 
4\ 











d/p Cell Flow Transmitter... 





VE OVERRANGE PROTECTION . .. up to full 1500 Ibs. cell rating 


6 Major Achievements! 


WEW FULLY ADJUSTABLE RANGE ... . from 0-50” to 0-250” H.0 differential 


Pioneered by Foxboro 7 years 
ago, the d/p Cell* Transmitter 
established a new standard of 
NEW AUTOMATIC INTERNAL DAMPING . . . fast, stable measurement performance in flow measurement 
and control. Over 40,000 are 
maintaining that standard in every 
branch of industry today. Technical 
advances, based on this unequalled 
experience, now have added even 


further reliability, economy and 


ey 


convenience. Call your Foxboro 


@ Sau 
e representative for a demonstration. 
NEW SIMPLICITY . . . lowest cost installation P 


Write for new Bulletin 13-11. 





*Req. U.S. Pat. Olt. 





0), di0)i 


CG S PAT OFF 


ae 2 ile 
Fig Ve Cou): WHC Caduvembte 


THE FOXBORO COMPANY, 917 NEPONSET AVE., FOXBORO, MASS., U.S.A. 











don’t be left behind... 
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EVERY REFINER AND EVI Y MARKETER REALIZI riit 
ICNIFICANCE OF THE PRI . REND TO HIGHER OCT 


nd that 


ession aut 


New methods “Cl w concept 
nece il 
to idequatel) nee n as ! enabling nit 


to produce a higher o ) rr en nu 


La 
Cracking the octane barrier, Univers 


roce ‘ pietely 


Re xforn ing* a} 
olving the refining 


iOong-range | roblem 


In the final analysis, the refiner 
products for which there 
and the marketer wh an ply en 1 * building 


ound economi 


Don’t be left behind! Chec} 


extorming 


UNIVERSAL 
OL PRODUCTS 
COMPANY 


30 ALGONQUIN ROAD 
DES PLAINES, lit, U.S. A 


Loboratories: RIVERSIDE, ILLINOIS 
c 
Universal Service 


Protects Your 


*De tloped O 


i 
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Features of Hackney Monel 
and Nickel drums made by 


PRESSED STEEL TANK COMPANY 


Loading liquid bromine-containing 
Monel drums into truck at a California plant. Ten gallon Monel 
drums are easily handled by one man, singly or on pallets. 


The low-cost way to move corrosive 


chemicals and protect purity is to... 


ship in Monel or Nickel Drums 


One of the most troublesome things 
to ship economically is a few hun 
dred yallons or so ola potsonous 
liquid corrosive or a purity-sensitive 
chemical, Ordinary shipping drums 
are out of the question. Glass bottles 
require too much individual han 
dling | ined drums may crac k or peel 


under rough handling. 


Here's how several industries 


solved this problem 


The makers and users of liquid 
bromine used to employ glass bottles 
or lead-lined drums. Both were un- 
satisfactory. The bottles needed care- 
ful packing, had excessive tare 


weights and, of course, broke easily. 


Now they ship dry 
bromine in Monel 
drums. .. solid Monel 
drums like this Hackney 
drum. The Monel drums 
satisfactorily resist cor 
) rosion, weigh a third as 


much as the lined drums 


and a fifth as much as the case of 
glass bottles. 

Manufacturers of corrosive phos 
phorus compounds formerly used 55 
gallon lined drums that weighed 330 
pounds empty. Now they use solid 
Nickel drums weighing 190 pounds 
less. Think what that saves in labor 
and freight. 

A maker of benzyl chloride once 
had to add an inhibitor to his prod 
uct before it could safely be shipped 
in iron drums—then remove it again. 
Now he ships in nickel drums and 
his product stays clear, colorless and 
free of contamination 

This type of container has also 
been found adaptable for many other 
chemical and food products, includ 
ing those where purity is of primary 


concern, 


What about cost? 
4 Monel or nickel drum actually 
costs less than the heavy lined con 


tainers, However. even where the 


initial cost is higher, the long life 


(To obtain more data on advertised products see page 1056) 





1. Top and bottom halves of drum formed 
as single pieces 

2. High strength circumferential welded 
center seam. 

3. Seamless chimes eliminate corrosion- 
breeding crevices. 

4, Shock absorbing foot and stacking ~ — 























Available in 15, 20, 30, 
55 and 110 gal. sizes 


and greater durability of the nickel 
alloy container usually reduces the 
per trip « ost below that of other ty pes. 
And having the product arrive in a 
uon-breakable, purity-protecting con- 
tainer reduces the problem of cus- 
tomer complaints. 

For exact prices, ICC specifica- 
tions and information on suitable 
applications of Monel and Nickel 
drums, write The Pressed Steel Tank 
Company, 1447 South 6th Street, 
Milwaukee, Wisconsin. 


The International Nickel Company, Inc. 
67 Wall Street New York  & eo 


na 
ANCO, NICKEL ALLOYS 


for minimum 
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1955 


g ROCRWEDL: “NORDSTROM i) mn 


Valve Service } 








ROCKWELL- Nordstrom VALVES Gi 


LUB | E 
rive 





Lubricant 


Film 


Corrosive and erosive liquids are the nemesis 
of ordinary valves. But the thin, tough film of 
pressurized lubricant in Rockwell-Nordstrom 
valves forms an impregnable armor plating 
against them, And lubricant in the Sealdport* 

ooving provides a pressure seal that 1s depend- 


ably leak prool 













Stops Metal-Hungry Fluids 


On liquid lines—or on any service—Rockwell 
Nordstrom valves and lubricants will do a bet 
ter job longer, for less money. For complete 
information related to your valve problems, 
write: Rockwell Manufacturing Company 
Pittsburgh &, Pa. 


*a registered trademark f Rockwell M vfact g Company 


ROCKWELL-Nordstrom VALVES 


LUBRICANT SEALED FOR POSITIVE SHUT-OFF 





@ Stymied by a 
High-Temperature Barrier? 


e Looking for a 
High-Purity Material? 
© Searching for a 
material with 


Unusual Electrical 


NDI ry 


sone N Refractory 


Characteristics P 


You may find the answer in 


this new booklet on 
NORTON Refractory Grain 



































Grain 


Electrochemically Refined 











This latest Norton publi 
cation is 84” x 11” 
Twenty-four pages, with 
many charts, tables and 
photographs in color, A 
wealth of practical in- 


formation on the nature, 
performance and applica- 
tion of refractory grains. 

















F you’re concerned with industrial proc- 
essing involving temperatures ranging 
upwards to 4000°C and materials to contain 
your inferno — if you’re looking for a high- 
purity material such as high-purity fused 
alumina for coating electronic heater fila- 
ments — if you’re searching for a material 
with unusual electrical characteristics such 
as E 179 crystoton® Silicon Carbide for 
lightning arrestors one of the many 
types of Norton Refractory Grain available 
may solve your problem. 

This new booklet describes in detail 
Norton Refractory Grain produced and 
purified in electric arc and high temperature 
resistance furnaces which is helping in- 
dustry to improve existing products and 


PETROLEUM PROCESSING, July, 1955 


processes and to create new ones. 

It’s a valuable reference book with up-to- 
the-minute information on the chemical and 
phy sical characteristics of such mate rials as 
CRYSTOLON*® Silicon Carbide, atunpum* 
Aluminum Oxide, mMaGnorrre* Magnesium 
Oxide, Fused Zirconia and Boron Carbide. 
In it you'll find data on how these materials 
are produced; their behavior under varying 
conditions; available grain size and applica- 
tions. 

These electrochemically refined materials 
may be just what you've been looking for to 
solve your problem. Write today for your 
free copy of “Norton Refractory Grain.” 
Norton Company, Refractories Division, 
266 New Bond Street, Worcester 6, Mass. 


REFRACTORIES 


Engineered... hy. .. Prescribed 


@laking better products. .. 
to make your products better 


*Trade-Marks Reg. U.S. Pat. Off. and Foreign Countries 
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CATALYST LEVEL 


P 
Air Purge 

Problem: Sensitive Level Measurement of fluid 
catalyst.in Reactor or Regenerator requiring a 
range of approximately 600 inches of water, and 
with a unit having parts common to other process 
measuring elements. 
Solution; Use of a 3443RD force-balance differen- 
tial pressure transmitter ‘with an available range 
adjustment of 80 to 800 inches of water. 
Result: Accurate, Sensitive and Dependable level 
measurement with complete interchangeability 
of pneumatic transmitter parts. 





AUTOMATIC PURGING OF SUSPENDED SOLIDS 


To ——_—-— Slurry 
—A—¢- +) | +— ky A 
Cat-Cracker oS oe 4) | Lp ‘ Return 


D P Transm tter 

Problem: To obtain uninterrupted flow measure- 
ment and control in slurry lines where catalyst 
solids in suspension can settle out, plugging lead 
lines and meter, and causing measurement errors. 
Solution: Dual body taps provide for purge con- 
nections which keep 333RD body, as well as 
lead lines, completely flushed. 

Result: Consistent, dependable high measurement 
accuracy. Flushing of transmitter body as well as 
lead lines cuts maintenance to a minimum, es- 
pecially after shutdown. 











One of the TRANSAIRE Flow Transmitters on a reforming unit at Shell Oil Company's Wood River, Illinois, refinery. 
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OP Transmitter 


Problem: Dependable flow measurement installa- 
tion where piping runs are too short for accurate 
orifice plate installation, the flow is reversed 
and /or flowing liquid has a varying viscosity. 
Solution: The use of the 333RD Transmitter with 
Elbow Taps as primary elements. Since there is 
a tendency toward cavitation at the inside tap, 
the low volumetric displacement of the 333RD 
makes this type of installation practical. 

Result: Accurate measurement and control under 
any one or more of these three difficult conditions. 








WHEREVER A GOOD “WORK HORSE" IS REQUIRED 


On 
Receiver 


Transmitter 


‘ é > 


Problem: To improve flexibility, as well as reduce 
installation and maintenance costs of conven- 
tional flow instruments. 

Solution: Standardizing on the 343RD Transmit- 
ter. 10-to-1 quick and easy range change; mini- 
mum volumetric displacement, may be installed 
for continuous draining and venting; light weight. 
Result: Reduced maintenance cost due to time 
saved installing, changing of range, and eliminat- 
ing periodic draining or venting. 








DIFFICULT PROBLEMS! 


The Taylor TRANSAIRE’ Differential Pressure Transmitter (333RD) 
combines rugged simplicity with remarkable adaptability ! 


. a E of the applications illustrated above present 


difficult flow and level measurement problems: 


the fourth is an every-day installation. In each case the 
333RD Transmitter handles the job accurately, de- 
pendably and economically. 

This very versatile instrument is inexpensive and easy 
to install, and to maintain; changes in product or sea- 
sonal demand cause no problems, due to quick, sim 
ple range-change features; it follows flow changes 
quickly because of low volumetric displacement—has 
no seal pots. 

Some of the features that make it so popular for re 
finery applications, are: 


1. Good overrange protection, due to precisely designed 
and manufactured back-up plates and use of strong, 
flexible Teflon-coated glass fabric diaphragm. 

2. Negligible temperature effect resulting from proven 
design principles and use of low-spring-rate materials. 
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3. Ease of range suppression by means of an easily ac- 
cessible, easily adjustable spring. 


If you need dependably accurate measurement of flow, 
liquid level or specific gravity, it will pay you to look 
into the 433RD. Call your Taylor Field Engineer, or 
write for Bulletin 98097. Taylor Instrument Companies, 
Rochester, N. Y., or Toronto, Canada. 


ACCURACY FIRST 


IN HOME AND INDUSTRY 
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YRO 


VESSELS 





How A. O. Smith 


Texas polymerization 


REACTORS, HEAT 
METALLURGICAL 


aint 


— 


@ 


Ts installation shows that A. O. Smith 


service extends far beyond the usual sup- 
plying of vessels and exchangers to order. 
Here, our metallurgical research served to 
prescribe the chemical specifications used by 
the customer to improve the corrosion-resist- 
ance of specific reactor linings. 

A. O. Smith supplied special pressure vessels, 
as well as five diflerent kinds of heat exchangers 
for the phosphoric acid polymerization unit 


(lo obtain more data on advertised products see page 1056) 


This typical example shows why the petro 
leum, petro-chemical and chemical industries 
bring their pressure vessel and heat exchanger 
problems to A. O. Smith. 

Investigate A. O. Smith’s performance in 
terms of your own processing needs. Write our 
nearest office. We'll be glad to give you 
detailed information about A. O. Smith pres- 
sure vessels and heat exchangers, engineering 
and research. 
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serves refineries 
es 
unit uses 


EXCHANGERS AND 
RESEARCH 


Au 


2 
A, 
‘, j 


| EXCHANGERS 


% 





‘ 


me Wii 


: 


Three A. O. Smith reactors with type 316 The unit has 21 A. O. Smith heat exchang 
ELC lining are the heart of the unit. De Be: 


ers. These include reboilers, condensers, 
signed for operating pressures of 640 psi 


coolers, heaters and exchangers, ranging in diam- 
eter from 15 to 51 in. We make all types of heat 
exchangers required by a petroleum refinery. 


the vessels have 102-in. ID are 58 ft 


long with 2%% in. wall thickness 


Through research < ...@ better way 


x Smith 
- > ot OE) eS ee © ee” 


MILWAUKEE « HOUSTON~LOS ANGELES 


Glascote Products, Inc., Cleveland, Ohio 
Broader service through Glascote — for more than aieeeitinedl Gis Milweukes 1 
20 years, our subsidiary, Glascote Products, inc., Cleve 
land, has been serving the process industries. Glascote 
can supply you with corrosion-resistant laboratory and 
pilot plant reactors single-shell or jacketed storage 
tanks... double-jacketed condensers... columns, 


PETROLEUM PROCESSING 





New Houdresid Process 
Completely Cracks the Bottom 
of the Petroleum Barrel, 
Increases Gasoline Yields. 


lhe Houdry Process Corporation has announced an economically 
feasible process for catalytically cracking the bottom of the 

petroleum barrel. The new process, named Houdresid, converts reduced 
crudes into the most desirable refinery products. 

Houdresid eliminates the need for expensive feed preparation 
processes. \t also accomplishes a marked increase in gasoline yield; 
approximately 64 per cent gasoline is produced from the residuum 
as compared with 52.5 per cent gasoline yield from vacuum 
distillation plus catalytic cracking. 

The Houdresid Process has been on stream for more than a year 
at the Sun Oil Refinery at Sarnia, Ontario. 

For further information write to: Houdry Process Corporation, 


1528 Walnut Street, Philadelphia 2, Pennsylvania. 
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De-ethanizer Condenser 
handling methane, trace propane, ethane 
Rich Oil-Lean Oil Exchangers 
handling rich oil with propane, butane, 
isobutane, gasoline 


First Stage Compressor Aftercoolers 


ALCOA ALUMINUM handling intake natural gas 


Second Stage Compressor Aftercoolers 
handling intake natural gas 


Depropanizer Preheater 


Heat Exchanger Tubes are used 
by The Pure Oil Company at the tt iso and normal butane, propane, 


Absorber Intercooler 


Van, Texas, Gasoline Plantin . handling rich oit 


Recompressor Aftercoolers 
handling natural gas that is rich in propane, 
butane, gasoline 

Residue Gas Coolers 
handling cooling water 


ALcoA Aluminum Heat Exchanger maintenance costs. It prevents discolora- 
Tubes in the common sizes cost less tion and contamination of products 
than seamless tubes of other common that require water whiteness. Tubes with 
materials. For example, seamless ALCOA alclad coatings offer even greater pro- 
Aluminum tubes cost two-thirds as much tection against perforation from pitting 
as seamless mild steel—one-half as much or localized corrosion. 

as Admiralty brass—one-third to one- 





fifth as much as cupronickel or stainless 
steel. 


ALCOA Aluminum’s natural resist- ALCOA 0. ; 
ance to attack by many corrosive mate- ALUAAIN U AA 


rials results in longer life and lower pawneenue company OF amemen 














Aluminum Company of America 


Send for this new, 1000-G Alcoa Building, Mellon Square 
bd Pittsburgh 19, Pennsylvania 
FREE booklet. 


Please send me a copy of your free, 24-page booklet, 
Alcoa Aluminum Heat Exchanger Tubes 


Nome 





SE 
- 
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REMOVABLE SEAL CARTRIDGE is a 
complete unit assembly, easy to stock 
as a replacement, or quickly obtainable 
in all sizes and materials, for the simplest 
or most difficult operating conditions, 


Newest cost-saver in side entering mixers: 


End stuffing box repacking...forever 


with a rotary seal that’s easy to replace 


Now you can enjoy the solid mainte- 
nance savings of leakproof rotary seal 
inp in a side entering mixer— without 
the headaches seal replacement used to 
cause. 

For here, at last, is a rotary seal that 
runs years without adjustment—yet can 
be replaced in a few minutes when 
necessary, without draining the tank or 
dismantling the mixer, and without 
need for special skills, 

Here's what you gain when you spe- 
cify LIGHTNIN Mixers with new LIGHT- 
NIN Seals 


1. You end leakage—for good. ‘The 


seal positively will not leak during 
its Operating life 

You eliminate the cost of repacking 
stufing boxes. The LIGHTNIN Seal 
takes the place of a stuffing box 
Under most conditions, it runs 
smoothly for years without chang- 
ing 

You stop costly “nursing” of stuff- 
ing boxes. The seal never needs 
adjustment 

And most important (because it’s 
never been possible before)—you 
can replace a LIGHTNIN Seal in a feu 
minutes, should it ever become 








YOU CAN REPLACE A LIGHTNIN ro 
tary seal in a few minutes— without 
special skill, without draining the tank 
or dismantling the mixer, without losing 
a pint of product. Seal is shown here 
without housing, to illustrate components, 


necessary. Only one simple cartridge 
component to remove and replace— 
and you're back in operation. So 
simple, anyone who can handle a 
wrench can do the re placement job 
in minutes, 


Already, many oil companies are 
using LIGHTNIN Seals. Users report 
savings running into many thousands 
of dollars per year. Your LIGHTNIN 
Mixer representative can give you the 
full story—show you how much you can 
save. Call him today. Or get the facts 
by mail: Send the coupon for 8-page, 
fully illustrated bulletin 


Get the cost-cutting facts 
nOW... New 68-paoge Bulletin 
B-11! shows how you get mainte 


[} 6-111 LIGHTNIN Rotary B-104 Side Entering Mixers 
Mechanical Seals 


[_] DH-50 and DH-51 Labora- 
tory Mixers 


B-107 Mixing Data Sheet 


Liohtaimn 
Mixers 


nante-free sealing that really 
slashes fluid mixing cost to o new 
low. Send also for LIGHTNIN Mixer 
catalogs listed here. Free —no obli 
gation. Just check date you want, 
tear ovt and mail to us today with 


B- 108 Portable Mixers (elec 
[] 8-102 Top Entecing Mixers 


(turbine and paddle types) 


[] 8-103 Top Entering Mixers [] 8-110 Condensed Catalog 
(propeller types) 


tric and air-driven) 


your name and company addres (complete line) 


MIXCO fluid mixing specialists 
MIXING EQUIPMENT Co., Inc., 131-g Mt. Read Bivd., Rochester 11, N.Y. 


In Canada: Greey Mixing Equipment, Lid., 100 Miranda Ave., Toronto 10, Ont 
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HEART OF SASOL plant is this gas synthesis unit, using 
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American version of the Fischer-Tropsch process 


Oil From Coal—Full Scale 


South Africa’s Sasol plant is on stream— 


what is it like and why was it built? 


By V. S. SWAMINATHAN 
London, England 


( N the broad, flat veld of the Union of South 

Africa, north of the lofty coastal mountains, 
and some 50 miles south of 
world’s first 


Johannesburg, the 
large-scale, synthetic 
plant has risen and gone into operation 

It is the new $84,000,000 “Sasol” plant, located 
on a 5000-acre site near Coalbrook, atop a vast 
supply of its raw material—coal. The plant lies 
on the Vaal River—the Union's major source of 
water—and within easy distance of its markets 

The word “Sasol” is derived from the firm’s 
Afrikaans name—Suid-Afrikaanse Steenkool 
Oile-en Gaskorporaisie Beperk. The English name 
is South African Coal, Oil, and Gas Corp 

The process employed at Coalbrook consists of: 
gasification of the coal, and then conversion of the 
gas into conventional petroleum products and 

using both American and 


oil-from-coal 


chemicals German 
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versions of the Fischer-Tropsch reaction technique 
A dozen main sections make up the complete 
Sasol plant: 
1—Steam and power generation 
Tonnage oxygen production 
}—Gas producing and purification 
+—Catalyst preparation 
5—-American type synthesis plant with refin 
ing and preparation units (Kellogg) 
type synthesis plant with refining 
and preparation units (Arge) 
7—Methane gas reforming unit 
8—By-products plant 
9—Contro] house 


6—Germar 


10—Tank farm and shipping facilities 

11—Cooling water plant 

12—Other auxiliary facilities 

In addition to the processing plant itself, the 
Coalbrook operation includes mechanized mining 
of the adjacent deposits to provide 7500 ton/day 
of coal, and establishment of a company town, 


ORS 





®@ Coal-to-Oil 


GENERAL VIEW: |. to r., 


Sasolburg, 
and 


for housing the employes 
families 

Ihe three major raw materials for 
the plant are coal, steam, and oxygen 
I he 
wit about 
calls for 
140.000 


they 


total production of the synthesis 
4,250,000 cu. ft./br. 
3200 ton/day of 
lbs/hr. of steam, and 
1,000,000 cu. ft./hr. of oxygen 
The coal used by Sasol is screened 
three The two largest 
ex's in 
plant, and 
Yoxs in, 


coal, 
about 


into SIZCS 
are fed to 
the third 
is fed to pul- 
reduce it to powder! 
for use in the steam generation plant 
Ihe power plant consists of four 
460,000-lb/hr. boilers generating the 
required for 


| x's in, and 


the gasification 
Size about 


verizers which 


steam the synthesis gas 
units, and three 13,500 kw 


turbo-generators capable of 


and other 
meeting 
ill electrical power needs for the plant, 
the mun 


I he 


of 5 


etc 
boilers operate at a 


with 


pressure 
an outlet steam 
820°F This high- 
steam feeds to the coal gasifi 


psi 
temperature of 
pre SSUTE 
cation units, the turbo-generators, and 
plant where it 
is process steam and driving 
for pumps, and 


© several sections 
serves 
powe!l 


the like 
The oxygen plant consists of 


compressors, 


six 


YRGO 


identical Linde type units, processing 
9000 ton/day of air and producing 
1800 day of oxygen. The 
turbine driven centrifugal air com 
pressors deliver close to 1,500,000 cu 
ft./hr. of air at 75 psi. to the Linde 
units, Three oxygen compressors de 
liver Os to the gasification 
426 psi 

Coal is gasified in nine Lurgi gas 
generators, under a pressure of 350 psi 
by passing the oxygen and steam over 
it. This German “Rectisol” low-tem- 
perature extraction process (-40 to 
60°C.) achieves in one what 
formerly required five stages: dry oil 
scrubbing, pressure absorption of 
COs, removal of H2S, activated carbon 
scrubbing, and final hot purification 
over alkaline oxide to 
organic sulfur 

Ash removed from the coal by water 
sluicing is pumped to an ash dump 
By-products of the gasification process 
are taken to the appropriate units for 
recovery of ammonia, phenols, tar, etc. 

Purified synthesis gas—mainly CO 
and H—is of a composition suitable 
for the subsequent catalytic reactions 
Two streams emerge from the gasifica 
tion unit. One is fed to the Kellogg 
(American) synthesis plant, which is 
the larger of the two: the other to the 


ton SIX 


unit at 


step 


iron remove 





< a ae : 7 a ~ . 
= a a — - 
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4 aod ~ e 
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gas synthesis unit (background), oxygen plant, cooling towers, gasification plant, and power plant 


Arge (German) synthesis plant 

Catalyst for the Kelleeg 
manufactured in the 
tion 


process IS 
catalyst prepara 
section. Magnetic 
fused and compounded with promot- 
crushed to a fine 
reduced with hydrogen to yield 
activated catalyst 

The Kellogg process converts the 


synthesis 


ron ore 18 


ers, and 


the 


powder, 


and 
the 
with 
The 
catalyst is then separated and the re 
action products pass on to product 
where they 
and separated into the various prod 
ucts by relatively 
techniques 

German development of the Fisch- 
er-Tropsch process has deviated from 
American practice in that a fixed bed 
catalytic operation is preferred to the 
fluidized iron 
has replaced the original cobalt catal- 
yst used. In the Arge plant at Coal- 
brook, which is third the 
capacity of the Kellogg unit, catalyst 
is in the form of small pellets. Prod 
ucts are recovered in the same manner 
as those from the Kellogg unit 

Light hydrocarbons from the syn 
thesis and 


gas to hydrocarbons 


oxygenated products by bringing 
powdered catalyst 


the gas in two large reactors 


into contact 


recovery, are condensed 


standard refining 


technique. However 


about a 


recovery sections are re- 
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‘ 
Piers 50-0 te 
d 
4 


+ a 4cee Si 5 ae 


im 


OXYGEN PLANT al the 


formed 
lated in 
I his 
presence of 


a nickel 


to synthesis and 
the 


operation 


gas re-circu 
unit 
the 


Over 


methane 
takes 
steam 


reforming 
place in 
and oxyeen 
catalyst. In the by-products 
phenols, and other 
materials are extracted from the efflu 
ent of the gas generating plant, and 
the final effluent liquids are treated 


so as to be suitable for waste disposal 


section, ammonia 


in a conventional sewage plant 

A list of the conventional refinery 
products as well as the chemical 
materials to be made by Sasol is shown 


Sasol installation during 


in the table. Storage 
facilities provide a total tankage capa 
city of 248,000 bbls. of the 
liquid products. Shipping facilities are 
available for truck 
tankers, filling drums 

The cooling water system incorpo 
foul 


accompanying 
Various 


loading rail and 


and for 
rates induced-draft 
cooling towers, constructed of Canad 


batteries of 
cedar wood, above 
Each of the 
equipped with twelve 14-ft 
The 


consists Of Six 


ian red concrete 


basins largest towers 1s 


diameter 


fans cooling water pumping 


station turbine-driven 





What SASOL Will Make and How Much 


Refinery Products 
Planned 
Materials Production 


Gasoline, b/d 4.300 
Diesel oil, b/d 435 
Fuel oil, b/d 180 
Paraffin 


melt. pt., ton 


waxes, 105 to 

18.000 

Liquefied petroleum 
mp.gal./day 

Pitch & tar road primers 
imp.gal./day 


tu 
> 


Chemical Products 

Planned 
Materials Production 
Ethanol 
Propanel 
Butanol 
Acetone, imp.gal./yr 
Methyl-ethy!-ketone 
Mixed solvents 
Benzene, imp.gal./yr : 000 
Toluene, imp.gal./yr 
Xylene & solvent naphtha 

imp.gal./yt 


imp.gal 
Imp.ga 


imp.gal./yr 


1 000 000 

OOO O00 

§ 000 

OU) 

iImp.gal (i) 
imp.gai./yt ) OOO 


O00 


SOO O00 
Creosote wood 
imp.gal./yr 
Crude phenols, ton/yr 6.000 
Ammonium sulfate, ton/yr +8 OOF 


preservative 


1 000.000 
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Coal-to-Oil & 


construction 


pumps, circulating about 150,000 gpm 
4-11 


Various 


through 
the 


of water underground 


piping to sections of the 
plant 

Other auxiliary units include a large 
two-story laboratory building, main 
stores building, machine shops, garage 
and electrical, carpenter, and instru 
ment shops 

Modern instrumentation and control 
equipment has been used throughout 
Besides the 


usual conventional recorders and con 


the processing operations 


trollers for temperature, pressure, flow, 
level, and the like; Sasol has used gas 
analyzers for monitoring the COMPOS! 
tion Of gas streams continuously 

M. W. Kellogg 
and supervised 
Sasol plant 


van in 


Corp. engineered 
the 


project be 


construction of 
Work on the 
195 ) 
providing the 


mid The Sigma colliery 


basic raw material, was 
brought into production on schedule 
as was also the power station, oxygen 
plant Final 


completed earlier this year, and gaso 


and gasifiers units were 
line production began about April 

For its 
called tor of concrete 
Nearly 32,000 tons of equipment and 
machinery 
25,000 tons of it 


Stat An 


construction, the Sasol plant 
$6,000 cu. yds 


was imported—about 
the I 


tonnage of 


from nited 


equivalent 


987 
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structual and reinforcing steel, as well 
as other equipment, was provided by 
local industry. Most of the piping— 
prior to erection—-was fabricated in 
two shops on the plant site. 

Use was made of a 230-ft. high 
derrick, with a capactiy of 70 tons, 
to place in position some of the 
heavier process equipment. Six other 
cranes were also employed, with capa- 
cities ranging from 13 to 60 tons. 

More than 1300 Europeans and 
about 2000 Africans were engaged on 
the construction job. Sasol’s total 
labor complement, including men 
hired for the housing project and for 
the coal mine, was 2000 Europeans 
and 4000 Africans. Because of the 
local scarcity of skilled craftsmen in 
certain trades, the company recruited 
labor in Europe. Around 250 persons 
and their families were brought to 
South Africa. A small number of 
plant operators also were recruited 
from the western countries in South 
Africa 


Ihe sewage from the plant, the 


colliery, and the employe towns 
plus the waste from the process 
units—is handled in one large installa- 


tion. This section includes primary 
sedimentation tanks, sludge digesters, 
biological filters, rapid gravity filters, 
sludge drying beds, and humus tanks 

A total of 1,500,000 gal. of indus- 
trial waste and 960,000 gal. of sewage 
is treated daily to insure that the 
resulting material is entirely harmless, 
and is usable for agricultural purposes. 
Treated effluent goes to large earth 
dam, from which it is pumped via a 
24-inch pipeline to the Vaal River. 

The Sasol plant is serviced by a 
railroad from the Coalbrook station 
about 242 miles away, and a total 
of 6'2 miles of track have been laid. 
The plant is also linked by a new 
road to the main Vereeninging-Heil- 
bron highway, and with Vanderbijl 
Park. The 5'2 miles of main streets 
in the township have been tarred, and 
12 miles of side streets gravelled 


What Made Sasol Possible? 


HE justification for building the 
Sasol coal-to-oil plant in the 
Union of South Africa near Johannes- 
burg was two-fold—strategic and eco- 


nomic 
From the security angle, the in- 
stallation is based on a native raw 


material. The economic justification 
rests mainly on two big factors: 1) 
availability of thick seams of cheap 
coal at a shallow depth, and 2) pre- 
vailing heavy freight charges for 
transporting refined petroleum prod- 
ucts from coastal points to the Johan- 
nesburg area. Gasoline can be shipped 
from the Sasol plant to Johannesburg 
for less than 25% the cost of moving 
it in from the coast, 

Fotal demand by the Union of 
South Africa for petroleum products 
for inland consumption in 1954 was 
in the order of 40,000 b/d. Because 
of the lack of indigenous oil produc- 
tion——plus unattractive prospects for 
finding any—the government has in- 
vested about $84,000,000 in the Sasol 
installation 

When it’s in full operation, the 
Sasol plant is expected to effect a 
saving in foreign exchange of about 
$19,600,000, This is from an annual 
production of approximately 50,000, 
000 gals. of gasoline and 16,000,000 
gals. of other products, at a yearly 
product value of $25,200,000, 

Gasoline will be produced at a cost 
of around 16.3¢/gal. (equivalent to 
the landed cost of imported gasoline), 
while the refinery selling price of 
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about 25¢/gal. would give Sasol a 
profit of 8.7¢/gal. No provision has 
been made in this calculation for 
profits on sales of by-products. 
Sasol’s competition would seem to 
be from two other operations in the 
general area. South African Torbanite 
& Refining Co. (Satmar) refines crude 
shale oil produced at Ermelo, 140 
miles east of Johannesburg, producing 
about 300 b/d of gasoline. Secondly, 
the Stanvac plant at Durban, which 


went Onstream in early 1954, has 
a daily throughput of 17,300 bbls. 
Stanvac obtains its crude from the 


Persian Gulf region. 

Gasoline will not be sold only as a 
separate product, according to Sasol’s 
plans. About two-thirds of the total 
will be marketed through existing 
channels under an agreement with 
the four oil importing companies 
Atlantic (whose marketing facilities 
in the region were purchased in 1954 
by British Petroleum Co.), Caltex, 
Shell, and Stanvac. The remaining 
third, along with Satmar’s production, 
will be sold as a Sasol product. 

As to the chemicals, the company's 
policy is not to extend the output 
beyond immediately salable products 
It is hoping that private enterprise 
will undertake the establishment of an 
organic chemical industry in_ the 
Union of South Africa 

Low raw materials costs are anothe: 
important factor in the economic 
justification for the Sasol installation. 
The plant site is on top of a huge coal 


field and along the banks of the Vaal 
River. 
Sasol’s mineral rights cover an area 


of some 13,650 acres, holding 
665,000,000 tons of coal of which 
300,000,000 tons are extractable. 


Mining at the rate of about 7590 ton 
day, Sasol has almost 110 
supply of extractable coal 


years 


Local mining costs compare very 
favorably against others. It costs 
Sasol 70¢/ton to mine its coal. Costs 


in the United States range from $2.00 
to $4.00/ton, and in Great Britain up 
to $8.82/ton. The average proximate 
analysis of this coal is: 


Calorific value, Btu/lb. (gross) 8400 
Ash content, % 27-Ww 
Volatile matter, % 23 
Fixed carbon, % 44 
Moisture, “% 6-8 
Low labor cost is a key factor. 
The company’s own mine—the Sigma 
colliery—extracts the 7500 ton/day 
used by the plant with the latest 
mechanized equipment, and a labor 


force of 350 surface and underground 
African workers and a total European 
staff of 40. This is than 
sixth the number of Africans and less 
than one-third the number of Europe 
usually employed in a 
tional South African colliery 

Based on these figures, output per 
man per day comes to about 20 tons 
This compares favorably with U. S. 
practice, although some of the more 
efficient American have re 
ported production rates of as high as 
40 ton/man/ day. 

Extensive use is made of all types 
of mechanical equipment: mobile 
power coal cutters, mechanical loaders, 
shuttle cars, belt feeders, and a con- 
veyor belt system. The hydraulically 
operated coal cutters are fitted with 
9-ft. cutter bars, each of which can 
cut a block of coal measuring 9x9x30 
It. in one Operation 

Included in the conveyor system to 
carry the after 
preliminary underground crushing are 
two of the longest built 
in the Union of South Africa. Each 
one is three ft. wide x 3200 ft. long, 
and is designed to move coal at 400 
tons/ hr. 

Sasol was financed through the 
Industrial Development Corp. to 
whom the Union of South Africa 
government advanced the necessary 
funds. As of June 30, 1954, the 
company’s share capital was $70,000,- 
000. Capital expenditures for the year 
ending that date were $75,000,000 
The main element in this outlay 
had been some $33,600,000 in con- 
nection with the plant construction 
Sasol, and Sasol Townships Ltd., will 
eventually spend $9,800,000 on town- 
ship development and housing 


less one- 


ans conven- 


mines 


coal to the surface 


conveyors 
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PART 4—Concluding the series on 
““KEEP THOSE PRESSURE VESSELS SAFE’ 


Safety Relief S 


HERE are a 
which 
proper 
any type 


number of factors 
with the 
valves of 


inspector 


interfere 
operation of safety 
The valve 
familiar 
which include 
1—Damaged stem packing 
indicated by 


can 


safety 


should be with these factors 
usually 
leakage that cannot be 
stopped except by replacement of the 
packing 

2—Corroded parts, where the leak- 
that are 


not drained away, and the valve ma- 


age of contents corrosive 1s 
terials exposed to the corrosive mate 
rial are not resistant 
3}—Plugging of 
outlets by 


vent or drainage 
dirt, from 
evaporated leakage, or any other solid 
or semi-solid matter 

4—Corroded or 
springs resulting from the use of an 
unsuitable valve, or a valve 
suitable construction 


scale, residue 


overheated valve 
with un 
materials of 

5—Mechanical wear, due to pound 
ing (chattering) of the valve disc on 
usual in 
processing plants where the relief-type 
of safety 


the seat. Chattering is not 


valve is in general use 


Safety Valve Springs 
and Their Limitations 
Various reasons discussed below 
make it impossible positively to re 
tain safety valve set pressures within 
the small safety tolerances allowed by 
the pressure vessel codes. It is never 
theless necessary that the valve repair 
shop try to use sound judgment so that 
appreciable errors will not occur 
New 
the set pressure tolerance requirement 
VIII, ASME Code for Un 
fired Pressure Vessels 
133 (f)—of not 


minus 2 psi 


valyes and springs can meet 


Section 
paragraph UG 
more than plus or 
for pressures up to and 
pres- 


including 70 psi., and 3% for 


~ 


sures above 70 psi 
It is after a spring has been in serv 
time that its characteristics 


may have been affected by exposure to 


ice for a 
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ystem Inspection 


Factors to consider in checking valves 


and complete vapor relieving systems 


By WALTER SAMANS 
Consultant on Pressure Vessels 
corrosive elements, with or without 
excessive temperatures 
Ihe spring 


discarded, or replaced as soon as pos 


should be immediately 


Stress Corrosion Of 
Replace 


a spring having 


sible, after signs of 
incipient cracking are found 
ment should be with 
the correct rating and material for the 
service 

When changing service conditions, 
or when a spring not exactly suitable 
installed temporarily, the 


setting should not be more than 10% 


has been 


under or over that for which the man 
ufacturer has marked the 
services up lo 
250 psi 


Temporary use of 


spring for 
service pressures of 
above 250 psi. it is 5% 

marked 
for a lesser pressure than required for 


the specified 


springs 
setting is permissible 
when a test shows that at the pressure 
for maximum flow the lift shall not be 
restricted by the 


spring being too 


nearly closed 


Safety Precautions in 
Servicing Safety Valves 


Salety 
clothing 


masks, goggles, protective 
and suitable conveniently lo 
cated emergency facilities for inspec 
tion personnel should be provided, par 
flam 


mable, or hot fluids can escape in the 


ticularly where corrosive, toxi 
places where the pressure-relief devices 
are to be removed or replaced 

Never should safety devices be serv 
under 


from vessels 


have 


iced or removed 


pressure—or even packings of 


gaskets replaced——unless it can be as 
that 


the vessel's contents by the safety de 


sured there will be no escape of 
vice orifice or outlet 

Should the safety device have to be 
any valves 
through which hazardous fluids could 
be admitted to the safety relief section 
of the system should be closed tightly 
and sealed 


removed from its mounting 


Before dismantling safety-valve dis 
charge piping with the connected shut 
off (stop) valves, the pressure vessel 
or vessels involved should be drained 
and safe-blanked at connections to any 
active outside systems 


Safety Device 
Inspection Reports 


Several types of report forms are 
suggested by the API Pressure Reliev- 
ing Devices Code.' 

It will be found advantageous to 
have sketches of the piping 
the safety-valve and the vessel shown 
with approximate dimensions, 
ever a fouling condition is 
These sketches can then be studied by 
others who are jointly responsible for 
the operating facilities provided, who 


between 


when 
noted 


can decide if an undesirable condition 
may be ameliorated by 
change in the hook-up 


some slight 


Checking Safety Valve 
Inspection Tools 


A complete inspection service will 
provide the necessary means of check 
ing the accuracy of all tools used in 
valve inspection 

This checking may require the serv 
ices of tool room personnel to make 
special mechanical gages or, where 
there is a regular testing department 
that keeps its 


proper 


own instruments in 
working order, its 
personnel may handle the maintenance 


of all such inspection devices 


accurate 


Otherwise, any devices found to be 


inoperable or inaccurate should be 
back to the 


promptly for 


sent manutacturer 


repairs per instructions 
normally sent with a device when new 

Plant adjustments are practical for 
the simpler which may 
in the weight-operated testing 
equipment for checking springs, spring 
settings, so that the will open 
to the required lift—unless the manu 


deficiencies 
occur 


valve 


YRY 
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facturer of the device 
guarantee that he 
repairs. 


insists in his 
should make all 


Record of Inspection Tools 


A complete record should be kept 
for all tools that are special for valve 
repairs. Tools needed are recom- 
mended or supplied by the safety and 
relief valve manufacturers for their 
respective products, 

A serial number record will provide 
the accession dates, and card records 
are often best for a history of the 
changes and repairs. 

Each plant should devise its own 
methods of keeping records, and see 
that they are properly kept. 


installation Rules To Be 
Checked by Inspection 


Ihe following rules for the safe 
installation of safety relief devices, 
and their purposes, should be fully 
understood by inspectors of these and 
similar devices 

Several pressure-relief valves may 
be placed on a single outlet where the 
relief outflow capacity required is too 
large to be practical for a single valve. 
Also heavy surges in the evaporation 
of contents relieving through a single 
valve may be reduced by using several 
smaller valves with springs set so that 
only one valve will open at a time. 
Rules for the variable setting of the 
valve opening pressure are given in 
the pressure vessel construction codes. 

Other reasons for multiple safety 
valve installations have been discussed 
in Part 3 (PETROLEUM PROCESSING, 
pp. 849-853, June, 1955), and include 
preventing valve injury by “simmer- 
ing” and the giving of an overpressure 
warning as soon as the first valve pops 

thus allowing corrective action be- 
fore the entire vessel contents are lost. 

Valve seat deposits may result from 
the simmering condition of valves, 
usually in hot service where tempera- 
ture strains may result in poor seating 
alignment, Likewise, priming of vessel 
contents through the valve may throw 
deposits into the discharge piping. 
These conditions need to be investi- 
gated from time to time, particularly 
on closed discharge systems. 

Rapid deterioration of materials for 
the valve internal parts or trim means 
that the conformance of the valve to 
the specifications should be checked 
with the design engineers, or with 
whoever ordered the valve for this 
service, before ordering new materials. 

One or more spare valves on the 
vessel outlet is required under the 
API-ASME Code for Unfired Pressure 
Vessels, or recommendations for ves- 
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sel installation in plants maintained in 
a practically continuous processing 
operation. That is to say that if one 
of these valves is to be tested in place 
or out of service, or must be tempo- 
rarily removed for repairs while opera- 
tion is continued, the remaining valve 
or valves should have sufficient flow 
capacity to take care of the specified 
relieving capacity for the vessel or 
vessels served. 

In such installations it is permissible 
to mount each safety or relief valve 
on the outlet side of a stop valve, pro- 
vided this stop valve is tightly closed 
and sealed or locked shut while the 
spare valves are being tested or are 
removed. 

Replacement of the removed valves 
should be prompt, and an authorized 
person should remain at the safety 
valve location during the entire pro- 
cedure, 

For small capacity units with a 
small required relieving capacity where 
continuous Operation is essential, there 
may be only two relief valves—either 
of which will have the required reliev 
ing flow capacity—for the pressurized 
system. 

The two valves will usually be 
mounted on a short twin-outlet nozzle 
(Y type) in which a three-way cock 
acts as the stop valve. The cock is al 
ways open to one or the other of the 
two safety valves, while the remaining 
valve is locked off to permit its re- 
moval (see paragraph UG-/34 and 
Appendix M, Section Vill, ASMI 
Code. Similar rules are included in the 
API-ASME Code) 


Pressure-Relieving Systems * 


In modern pressurized chemical and 
petroleum processing, it soon devel- 
oped that experience gained in steam 
power plants for discharging excess 
steam pressures could not contribute 
much for other than mono-molecular 
fluids 

Design experience for steam power 
plants with regard to strength and se- 
lection of proper materials, and allow- 


* The inclusion of this subject is limited 
in this section, due to the great amount 
of information already or soon to be 
available from other sources. The Divi 
sion of Refining of the American Petro 
leum Institute is preparing a publication 
on “Recommended Practices for the 
Design and Construction of Pressure 
Relieving Systems in Refineries” (Ten 
tative) with issue anticipated in 1955 
Also, inspection methods for pressure 
vessels and their safety devices will not 
be different in principle than for single 
plant units, but greater care is needed 
in safety precautions during inspection 
and in setting relieving pressures of 
safety valves. Additional information 
on this subject is available in reference 
(2). 


ance for pressure surges, did furnish a 
start for design in the chemical and 
petroleum industries, but failed to con- 
sider the many unknown elements in- 
troduced by fluids other than steam, 
and the _possible incompstability of 
running the various intermediary 
product discharges into a common line 

Problems not common to steam 
power plants include the corrosiveness 
of the chemical fluids, the need for 
quench sprays to reduce temperatures 
in safety valve discharges, and the 
need for providing room for expansion 
of evaporated vapors from suddenly 
“released” superheated liquids 

The flammable nature of petroleum 
and chemical discharges was also a 
factor not considered in steam power 
plant pressure relief 


Valve Selection and Design for 
Pressure-Relieving Systems 


The importance of getting the 
proper type of safety valve to fit all 
conditions imposed by a_ pressure- 
relieving system, as compared to plants 
handling mono-molecular fluids, in- 
volves the effect of back pressure in 
the relief discharge line—especially in 
closed discharge systems—on the set 
pressure of the relief valves in the 
system 

Safety “pop” and “relief” 
long in the simpler plants on 
single closely piped cluster or group 
installations with short discharge pip- 
ing in One-at-a-time controlled 
ing for liquid or superheated liquid 
discharge operation—had no measur- 
able loss in flow capacity because of 
the back pressure developed 

For complete systems laid out for 
any one or more of the above reasons, 
it was quickly realized that to dis- 
charge all of the plant's relief devices 
into a common header simultaneously 
would exceed the limits of permissible 
back pressure, and affect the flow ca 
pacity ratings of the conventional re- 
lief valves 


valves 
used 


open- 


In actual design practice, the rea- 
sonable probability of a certain num- 
ber of relief devices 
simultaneously must be 
the design engineer 

The worst possible emergency dis- 
charge situations usually exist during 
failures in the cooling water systems, 
or accidental plant fires 

In isolated light product storage 
plants it is not always possible to pre- 
dict the safety relief flow 
needed for common headers 

Safeguards against fires are based 
on many years of experience, and usu- 
ally assure quick drainage of spills 
away from the affected areas. 

Dual discharge systems— with segre- 


discharging 
assumed by 


capacily 
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gation of higher-pressure relief dis 
charge streams from those of markedly 
lower discharge pressure 


discharge 
from the 
manufacturers for 


mon 
are becom tained 
ing customary in large 
there is little 


safety relief 


plants, even 


though chance of very 
many 


simultaneously 


types of valves 
valves blowing 


selves with such 


Ihe decision on the separation of information as 
the high discharge 


streams is open to the judgment of the 


and low pressure the need for 


design engineers who may confer with 


safety and fire prevention engineers 


Balanced type pressure-relief valves 
(1) American 
SOth St 


mended 


are coming into greater use in safety 


relief systems, due to the negligible Practices 


tions Part I 


effect of discharge header back pres 
. f the bal Division of 
pressure oO 1€ a k~ Meek WE 
Part 3, PETROLEUM 


2, p. 850, 


sure on the set 


anced valve (see Devices 


PROCESSING, Fig June George 
1955) troleum Refining 


tries 
maintenance of all & Co., In 


Installation and 


types of pressure-relief valves in com 
systems 


several 


Inspectors should familiarize them 

detailed 
their 
its immediate use 
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AUTOMOBILE “DOCTOR” is this new electronic analyzer 
for testing engines, developed by the research laboratories 
of Socony Mobil Oil, Inc. It will be manufactured and sold 
Allen B. Du Mont 

agreement. Shown 


Laboratories, Inc., under a 
licensing operating the 
(1. to r.) Harold Rickert and research associate 
J. Howell Goffe, who directed the development work. The 
analyzer itself was invented by A. E. Traver, electronics 


Socony'’s Brooklyn laboratories 


by the 
analyzer are 
mechanic 


engineer at 
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OUT OF PLACE IN THE OIL INDUSTRY? Not at the Isso 
Research Center in Linden, N. J 


which researchers use to prepare waxed papers for testing 


This is a coating machine 


and is a small version of equipment used by paper manu 
Although 0.5% of all 
into relatively 


about crude oil | 
products, this 
$110.000.000 


one of the more unique petroleum products in that it j 


facturers only 


refined wax small volume 


represented about a business in 1954, It i 


readily visible to the ve neral public 
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Do You Need Automatic Logging? 


HAT push-button plant there has 

been so much talk about may 
seem a long time away to most proc- 
essors today. 

But there is one new control tool 
which has been gaining in interest 
quite fast these days, and that’s auto- 
matic logging, or—if you prefer 
“automatic process data printing.” In 
addition to a fairly hefty list of advan- 
tages claimed for it, its proponents 
quickly point out it is also a step in 
the right direction toward the so-calle4 
push-button plant. 

These advantages include such tan- 
gible items as: less operating man- 
power, increased operating efficiency, 
and accuracy. If you're looking into 
this field, what questions should you 
ask yourself? What kinds of answers 
would automatic logging give to these 
questions? 


Can you use the savings of 
one man per shift in operating a 
process unit? 


An automatic logger can save you’ 
that’ much—by handling the roiitine 
clerical job at least one of the opera- 
tors has to do normally, 

For example: an accurate appraisal 
of the manpower requirements on a 
given process unit might be deter- 
thined as 442 men per shift. This 
process unit will require the manual 
tabulation of many process variables 
on the log sheet at regular hourly 
intervals. If the number of variables 
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is great enough, this tabulation may 
require as much as a half a man per 


shift. It’s quite obvious that a half 
man is not available, but rather a 
whole man will have to be utilized. 


If this clerical function is supplied by 
the automatic logger, a savings of a 
man per shift can be realized. The 
elimination of marginal manpower is 
a definite increase in operating effi- 
ciency. 


Do you want accurate, usable 
records during “upsets”? 


During extreme conditions when the 
unit is upset, Operating personnel fre- 
quently are busiest. Then the log 
sheet is forgotten. Yet, this is the 
time when the process data is most 
Valuable. The engineering staff later 
may have to scan many conventional 
recording charts to ferret out infor- 
mation as to causes for the upset and 
actions required to return the process 
to normal conditions. Synchronization 
of these charts is inaccurate frequently, 
and a good process analfsis is difficult. 

"The automatic logger gets around 
this problem. If desired, it can be set 
to speed up during upsets, printing out 
in a continuous manner instead of at 
hourly intervals. And, the time of 
recording the data can be determined 
accurately. Process analysis is simpli- 
fied, because it requires only the ob- 
servation of the log sheet tabulations 
rather than thumbing through count- 
less conventional charts, 


Is accuracy a must in your log 
sheets? 


Automatic logging provides accu- 
racy usually better than that obtainable 
with human data-taking. The routine 
“fatigue” usually experienced by data- 
taking personnel is by itself a large 
source of inaccuracy. It is also prob- 
able that some operators may skip 
reading certain data points when they 
are busy, since these change infre- 
quently in magnitude. Operators may 
at times merely copy the previous 
hourly reading. 

The accuracy of an automatic log 
ger can be made *+'2% on normal 
flows and pressures, and to the nearest 

F. for three-digit temperatures. This 
accuracy, using flow for an example, 
would hold—and even include receiv- 
ing—a 3 to 15 psig. air signal from 
a flow transmitter, transducing it to 
an electrical voltage, linearizing the 
square root signal, multiplying it by 
a flow constant, measuring and digital- 
izing, and finally typing it out on a 
printed log sheet. 


Do you have a multiplicity of 
operating data to analyze? 


The automatic logger permits pres 
entation of much information in a 
systematic and easily analyzed form. 
This enables a process operator to 
observe and correct more process var- 
iables than can be done with conven- 
tional forms of recording instruments 
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It can result in eliminating manpower, 
and can also make the retained man- 
power more effective. 

Beyond this, it can make more feas- 
ible the use of centralized control 
houses for multiple plant operation. In 
multi-plant operation, frequently 200 
data points are to be logged hourly. 
This would probably be a full time 
job for one man. It can be accom- 
plished in minutes with automatic log- 
ging, rather than over the hour-long 
period. Also, the data is more mean- 
ingful since it is taken over a much 
shorter interval of time. 


Would you like continuous 


scanning? 


An automatic logger can be used for 
this purpose, with high and low limits 
built-in to sound the necessary alarms 
when process variables are off speci- 
fications. This can eliminate the use 
of conventional panel-type alarms and 
result in a saving in equipment. A 
print-out in red can be provided when 
one or more variables are off specifi- 
cations. 

By utilizing a system such as this, 
the more critical process variables can 
be quickly determined. The system 
lends itself more readily to some form 
of statistical analysis. With this in- 
formation, the process operator can 
quickly determine which are the most 
critical variables for a given situation, 
and can devote his attention to them 
for effective process control 


Do you want to eliminate a 
few recorders for the non-criti- 
cal variables? 


By careful planning, this may be 
possible. Automatic, or manual, selec- 
tion can be provided for monitoring 
these variables on multi-point strip 
chart recorders. The automatic selec- 
tion can be provided through the 
alarm system of the logger, or selec- 
tion can be made manually when the 
variables become of interest. 


What other improvements are 
you seeking for your control 
room operation? 


Automatic logging offers a number 
of further possibilities. Among them 
are: 

1—By including simple and reliable 
information storage devices, it is pos- 
sible to type out the integrated flows 
or any other information, at the end 
of a day’s operation. 

2—It is possible to compensate con- 
tinuously for the fluid pressure when 
measuring a gas flow. The flow of a 
gas is proportional to the square root 
of its absolute operating pressure 
PETROLEUM 1955 
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Union Oil Will Use Logger on New Coker 


NE of the first applications of an electric data reduction system on 

a large scale will be an automatic logger being installed at the new 
Santa Maria, Calif., refinery of Union Oil Co. of California. 

The system will monitor two 10,000 b/d coking units, scanning and 


recording some 300 variables 


typewriters 
hours. 
limits 


temperatures, pressures, and flow. It can 
scan at intervals as close as one minute. It will print 
the highs and lows at desired intervals from 5 min 
It will give a warning when any reading varies beyond preset 


IBM 


to two 


via two 


The instrument will do no computing, nor will it control operations 
It could be adapted for control, but Union has no plans at present for 


using it for that purpose 


nents are servomechanisms 


3—Manual planimetering of charts 
will be eliminated by having the ma- 
terial balance automatically printed 
out at the end of a day’s production. 
Thus, a manpower saving can be real- 
ized in the process accounting depart- 
ment. 

4—Material balances, or other data, 
can be telemetered to a remote loca- 
tion if desired, to be printed and 
observed, and placed on punched cards 
or tape for further uses 

5—The logger is not only suitable 
for large process units. It has a tre- 
mendous value in the research field, 
particularly in pilot plant 
Large quantities of pertinent data must 
be taken and analyzed in a pilot plant 
operation. By automatic logging and 
the various tape and punch card tech- 
niques, the research man’s job is made 
simpler, faster, less tedious, and more 
accurate and productive 

The automatic logger is the process 
industry's first form of contact with 
a reasonably large size computer in 
continuous operation. Much 
learned from it. 

The next logical step would seem 


studies 


can be 


The system was designed by Union and Betchel 
Corp. engineers, and is being built by Panellit, Inc 


The basic compo- 


centralized control 
would result in the automatic 
Probably the automatic logger 
would data from conventional 
and from analytical instruments into 
a computer which contains the para 
meters of the process. The computer 
in turn would reset the indexes of the 
single and multiple loop controllers to 
achieve automatic plant operation 


to be 
which 
plant. 


computer 


feed 
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Who Makes Automatic Logging Systems? 


These are manufacturers known to be furnishing and installing auto 
matic data reduction and presentation equipment, or who are experiment 
ing in the field 


The Austin Co 

Beckman Instruments, Inc 
Benson-Lehner Co 

Berkeley Co 

Consolidated Engrg 

Cook Electric Co 

Fischer & Porter Co 
International Business Machines 
G. M. Giannini & Co 


Leeds & Northrup Co 

Librascope, Inc 

Metro-Type Corp 

Minneapolis-Honeywell Regulator 
Co 

Panascan, Inc 

Taller & Cooper, Inc 

Taylor Instrument Cos 

lela-Computing Co 

Wianco, Inc 
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“YOU'VE CHANGEDO—former classmates, L. Molique “TIME OUT’—Farle Hoyle, Sinclair Refining Co., Ed Nopper, Sun Oil 


Phillips, and F. Morgan, Texaco, meet after 19 year Co., and C. A. Taylor, Sinclair 


API Refiners Mark 25 Years 


HE 20th mid-year meeting of the Refining Division, American 
Petroleum Institute, was also the occasion for celebrating the 
Sth anniversary of the Division 
Here are informal photographs of some of the hundreds of refin 
ing industry men who attended this year’s sessions at the Jefferson 
Hotel, St. Louis, Mo., May 9 to 13. While these men were discuss 
ing mutual problems in refining technology, the officers of the Divi 
sion were meeting and laying plans for future meetings 
Ihe 21st mid-year meeting will be held in Montreal, Canada, 
May 14-17, 1956. Eleven sessions have been planned, covering the 
following subjects: analytical research, training, smoke and fumes, 
waste disposal, corrosion, electrical equipment, fuels and lubricants, 
processes, maintenance and instrumentation 
Plans have also been made tor the 22nd mid-year meeting. It is 
scheduled tentatively for Philadelphia, and will take place May 
13-16, 1957 





“DON’T LOOK NOW, BUT” —E. KR. Smoley, the Lummu 
Co., and Bonner Barnes, Gulf Oil Corp 





“JUST BETWEEN US"—C. M. Liles, Magnolia Petro “AT EASE”—N. Jaggard, Arabian American Oil Co., W. H. Claussen 
leum, and W. H. Lang, Esso Research and Engineering California Research Corp., and W. J. Coppoc, The Texas Co 


994 PETROLEUM PROCESSING, July, 1955 

















“IN THE FIRST PLACE’—W. J}. McLeod and George ‘NS THAT $0?”—Bob Cornforth, Kaiser Engineers, Roland A. Whe ily 
A Davidson. both of Standard Oil of California Ashland Oil Co ind Charles M. Rideway, Pure Oil Co 





2 
Me 


“CAN WE HELP YOU?”—Roxy Dowling and Lacey “WHO ARE YOU KIDODING?’’—Hil! Grunn, API, Vance Jenki Union OW 
Walker. both of the API of Calif ind George Watkin Standard of Ohio 








~ 


“THE WAY IT LOOKS TO ME”’—W. W. Scheumann “CHIT-CHAT” —W. I Webb. Standard of Indiana, H. K. Wheeler, Pan 
Cities Service Research, R. M. Glover, du Pont Am Southern Corp ind W. S. Nordburg, Standard of Indiana 
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You CAN Standardize Maintenance .. . 


Standardized maintenance at Atlantic Refining 
Co. means provision of Standard Practice Instruc- 
tion manuals (SPI's) and Engineered Planning 
Times (EPT’s) for the following factors: 


1—Work methods 
2—Work sequences 
3—Tools and materials 


4—Standard forms for time values (man-hours) G 
on both single and multiple craft jobs, to help 
estimating, planning, and work-load forecasting. 

5—Auxiliary information to assist planning en- 


gineers. 


Examples typifying some of these SPI's and 
EPT’s are shown on these and following pages. 


PIPE LINE 





STAGGER SEAMS 


_-WIRE TIE OR BANOS 


-BUTT SEGMENTS 
ANO POINT UP 
SEAMS WITH 
CEMENT 








COIL SPRING “USED FOR 
HOLDING SEGMENTS UNTIL WIRED 


~™-INSTALL LOWER 
SEGMENTS FIRST 


WORK METHODS—a graphic description of method of install 
ing block insulation on a length of pipe 


4 


a 


SHELL” 


) 3/4" 0.015" STAINLESS 
STEEL BANDS, i2 
c.TO C. (MAX) - 


©) 4" WEATHER CoaT- 

7° 1NG OR HARD FINISH 
OF v3" PORTLAND 
AND 2/3 ASBESTOS 
CEMENT 






-4) \"HEX MESH 


@ 1" caring OF 
ASBESTOS CEMENT 


() INSULTING BLOCKS 
STAGGER CIRCUM- 
FERENTIAL JOINTS 


WORK SEQUENCE—installing insulation on a horizontal cy- 
lindrical vessel. Numerals indicate sequence. Illustration also 
shows work methods for the job 








® Reduced 


turnarounds 
® More accurate forecasts on turn- 

around 
® Less overtime and fewer cases of 

unnecessary craft upgrading. 


costs for 


needs 


@ Better forecasts of overall man 
power requirements, 

© Warnings of when specific crafts 
are overmanned. 

e Simpler planning for vacations. 

These are “profits” Atlantic Refin- 
ing Co. gained when maintenance pro- 
cedures, materials, and equipment 
were standardized. Taken altogether, 
they have meant a very real reduction 
in maintenance costs 

A target like this requires standard- 
ization, and maintenance operations 
can be standardized. Those who hold 
to the old belief that maintenance can- 
not be standardized will find labor 
measurement and regulation both dif- 
ficult and expensive. 

How can standards be applied? How 
de@ they work? Although it is true that 


YH 


By FRANK O. PIERSON 


The Atlantic Refining Co. 
Philadelphia, Pa. 


some of the conventional control tech- 
niques do not appear to work for 
maintenance costs, it will be shown 
here how standardization—with some 
adapting—has been made to work for 
Atlantic Refining at its Point Breeze, 
Penna., refinery. 

What we have done may not be a 
ready-made solution to your own par- 
ticular problem because of differences 
in equipment, size, products, plant lay- 
out, etc.; yet our experiences may help 
illustrate the basic principles which 
can be applied under any situation. 

The Atlantic Refining Co. is an in- 
tegrated oil company Operating two 
refineries with a combined crude ca- 
pacity of over 200,000 b/d. 

The Point Breeze refinery—located 
in Philadelphia on a 650-acre plot at 
a bend in the Schuylkill River—is the 


larger of the two refineries. At Point 
Breeze, furnace oils, fuel oils, kero- 
sines, gasolines, lubricants, waxes, 
chemicals and detergents are pro- 
duced. This variety of operations nat- 
urally leads to extremes in operating 
conditions, all of which add to the 
complexity of maintenance. 

Maintenance activities—The me- 
chanical department does most of our 
maintenance work. This department 
includes shop and field maintenance 
craftsmen, field construction crafts- 
men, instrument mechanics and a ma- 
rine repair group. 

lurnarounds account for about a 
third of all maintenance activities, re- 
quiring from 100 man days for a small 
unit up to 6000 man days for a big 
unit, 

Despite good preventive mainte- 
nance, we have an occasional break- 
down. These unexpected jobs are 
usually emergency jobs. 

There is also a considerable amount 
PETROLEUM PROCESSING, 
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«wet 


Cc 


COMPLEX WORK SEQUENCE construc 
tion of concrete forms, using plywood 
panels and universal clamps. Numerals 
indicate sequence in each step 








and Here’s How Atlantic Has Done It 









































of equipment repair work, as well as 
construction and rebuilding work 
Whereas equipment repair is usually 
“hurry-up” such as in the repair of a 
pump while its standby is in operation, 
construction and rebuilding work can 
be postponed if higher priority work 
becomes pressing. 

Some maintenance work is not done 
in the mechanical department. Resi 
dent mechanics, men always in the 
area in case of emergency, take care 
of short or special jobs such as pack- 
ing pumps, lubricating engines, or 
making machinery adjustments, etc 
These men are members of the operat 
ing force and get their orders directly 
from operating supervision with their 
time charged to a different mainte 
nance code, 

To maintain maintenance 
24 hours a day, 7 days a week, our 
maintenance force includes about one- 
third of our refinery personnel. In the 
field mechanical force there are about 
900 craftsmen 


activities 


Early Experiments and 
Why They Didn't Work 


Atlantic has been interested in the 
control of maintenance costs for some 
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time. The following describes one of 


our earlier experiments in the hope 


that others can profit from our past 
failures as well as Our present suc 
valu 


able to us, helping us reach the present 


cesses. These experiences were 
solution 

Wage incentives were used at first 
aS maintenance control 

Wage incentive standards were de 
veloped by rate setters after the work 
Ihe 
expressed in small time units so that 
the rate combine the 
standards into a job standard and also 
reflect the method actually 

However, there were a few defects 
in this type of incentive. Although | 
think we were better off than plants 
labor these 


was performed standards were 


setters could 


used 


not using measurements, 
defects included 

@ Development of the job standards 
required a close watch on job progress 
so that final reflected the 
methods used. This was an expensive 
procedure 

@ For a variety of 


standards 


reasons we were 
not able to obtain complete coverage 
with standards 

e Craftsmen, and foremen, did not 
know what the 
was until after the job was finished 


target (or standard) 








Several years ago we took stock, We 
planned one rebuilding job in advanc« 
method 


hoping to predetermine the 


vive the workmen a target to 


Ihe 
It took a good rate setter 


and 
shoot at job standards was 46 
man days 
10 days to work out the details of the 
method, get agreements on_ the 
method, and compute the job standard 
time 

Although one sample is hardly rep 
did 


control we 


resentative, it show us we would 


not get the wanted at a 
price we felt we could afford 

[his sample job was important to 
us, It 
ton 


gave us a tool of self-examina 


It helped us to examine critically 
each step of our 


program past of 


proposed 


Evolving a Method 


We started by laying out our objec 
tives. We asked ourselves questions 
like 


e What do we 
able to control maintenance cost? 


need to know to be 

© How much is it likely to be worth 
to know this fact? 

© How can we use the knowledge 
after we get it? 

We tried to set a clear-cut objec tive 
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WIRE ROPE GRIP 


PULL 


GUY LINES 
TOOLS 





USED FOR PULLING 














WIRE 
| 
| we oy ~ - Cc - 
W---A---o 
ROPE OUTSIDE INSIDE DEPTH, IN 
DIAMETER DIAMETER, IN. | DIAMETER, IN. 
INCHES A 8 Cc 
satapaees Ss 
5/e 1/2 7/68 7/8 
3/4 2 ! i 
ive 21/2 13/e 1/2 


a wire rope grip and its proper application 




















MATERIALS——materials and specifications for a ring thimble 


























O.D. of MAN HOURS PER SQUARE FOOT 

Shell, 
Head, or Heat Insulation and Weather Coating 

Flange 

(Feet) Shell Flat Head Dished Head 

One Two One Two One Two 
Layer Layers Layer Layers Layer Layers 

Up to 2 35 44 50 16 76 1.0 

2 to 6 .30 37 34 46 46 60 
Over 6 .26 .33 .25 .33 .33 A3 




















TIME VALUES—a unit 


and design a program for reaching 
this objective 

Our basic objective was to control 
and reduce maintenance costs 

Reduction by deferment of mainte- 
temporary solution, but 
may not be desirable. Reduction by 
not doing unnecessary work is desir- 
able. Reduction by 


methods is desirable. 


nance is a 


using less costly 

This latter also 
seems to be a worthwhile goal, so we 
tackled it first 


Less Costly Maintenance 


It is evident that if we are to do 
maintenance work in a less costly 
way, we should have some measure 
ment that would say 

© We are doing well, 

e We are doing average, o1 

@ We are doing poorly 
A has limited value unless 
the worker knows what the target is 
before the job starts. Also a target for 
only part of the job has very limited 
value 


target 


It looked like we were back where 
we started—ten rate-setter days to 
plan a 46-man-day job 

We considered alternatives. Onc 


idea was to set the target, assuming a 
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time consolidation for 


good method 
method. 

We could judge performance by 
how well the actual compared with 
the target, reflecting methods skills of 
the foreman as well as performance 
effectiveness of the craftsmen. 

At first this looked reasonable. 
After a very short trial we could not 
find any maintenance foreman who 
thought it equitable. We became skep 
tical ourselves. 

A well experienced planner could 
probably set standards with an under- 
standing of the practical difficulties. 
A less versatile planner might select 
normally inexpensive methods that 
were impractical at this location, mak- 
ing a competent foreman look poor 
or if the planner overemphasized the 
importance of some minor practical 
problems it might make a poor fore- 
man look good 

We dug deeper. We examined our 
basic thinking, our fundamental con- 
cepts. We had already proven by our 
experience that we must standardize 
our maintenance method if we wanted 
to 

@ Set a target in advance 

@ Set the goal by the method that 
would be used 


that is, any good 


insulating a horizontal cylindrical vessel 


© Set this target with a minimum 
of rate setter cost 

This defies the old philosophy that 
maintenance work cannot be stand- 
ardized, but our whole = standard 
practice program—which will be ex- 
plained later—is proof that our work 
in maintenance is standardizable. In 
fact, standardization is the foundation 
of our program 

Some may continue to believe that 
maintenance is unpredictable, how- 
ever those who favor the philosophy 
of preventive maintenance know that 
its success is based on predictions 

To believe maintenance is non-re- 
petitive might mean that you are look 
ing at the wrong pieces of work. We 
train welders with the knowledge that 
any “%-in. V-groove horizontal butt 
joint is like all others. When a welder 
can do one of them, he can do them 
all. We make a lot of these welds in 
a year’s time. 

We know now that we had some 
wrong concepts when we started. We 
think others may still have these ideas 
Possibly these mental 
one reason why progress in mainte- 
nance cost control has been slow. 

Studying each facet of our ex- 
perience, evaluating each problem en- 


obstacles are 


1955 
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Planning T sk fe 
Assemble mast sections 
Assembie boom se es 
Assemble ley 
Erect gin pole (where used 
Erect mast 
Rake gin pole and ere egs (whe 
n pole is used) 
Anchor sill 
Anchor legs and mast to sill ' 
Ere boon 


Remove gin pole (wher« 
Install blocks and falis 





countered, and working out a remedy 
to solve each problem made it obvious 
to us that standardization of main 
tenance labor also meant standardiza 
tion of materials, 
procedures, etc 


tools, equipment, 

Therefore our standardization pro 
gram resulted in a Standard 
Practice manuals 


work se- 


set of 
(SPI) 
methods, 
quence, materials, tools, etc 


Instruction 
specifying work 


Big Ones from Little Ones 


We still didn't 
in industrial 
standard 


have the target 
the 
We had cut one of the big 
gest items out of the cost of develop 
ing the target 
the method 
Using small time values for compil 
ing the target standard had cost us a 
lot of money. We found that stand 
ardization of methods, work sequence, 


tools, materials, equipment, etc., 


engineering terms 


getting agreement on 


made 
it possible to develop big time units 
We could make time units as big as we 
wanted. We often 
several different 


made them up in 
combinations to 
reduce clerical cost at the job planning 
phase. 


The big time values we called En 
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gineered Planning Times (EPT’s). As 
fast as the Standard Practice Instruc 
tions (SPI’s) were finished, we de 


veloped EPT’s to match 
We were now ready to put our show 

the SPI's 
EPT's covering every 


and 
ly pe ot 


on road with these 
almost 
construction work 
done at the Point Breeze 
laid the groundwork 


for making effective the basic philoso 


maintenance and 
normally 
refinery. These 
phies that shaped our program to the 
following point of development 

@ The job will be planned accord 
ing to the proper method, [he target 
time will then be developed before the 


work 1s started 


e We will not be satisfied with 
scanty coverage. We want complete 
coverage 

© The cost of the control program 


including development must be less 
than the benefits from its use 

The industrial engineering phase of 
this We 


measure 


here have 


work 


program ends 
and 


tools available 


standardization 
ment 
Next came the application of ef- 
fective control—or how to the 
tools of SPI's and EPT's 
Management's interest in these tools 


use 


is to use them to save money, reduce 


(left) a 


ind dismantling 
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AUXILIARY INFORMATION (above) to help 
planners, foremen, and pipe insulators obtain 
proper type and quantity of supplies they need 


big-job consolidation 


a stiff-leg derrick 


by two methods 


plant 
maintenance 


operating expenses, and 


the 


USC 
dollars in most ef 
fective way 

Full collaboration with our mechan 
ical department was practiced in the 
development of SPI manuals and EPI 
time values. For instance, the welding 
SPI's represented the opinions of the 
mechan 
mainten 


ance and construction foremen skilled 


mechanical technical group, 


ical inspection department, 
and experienced in welding work, and 
others 

While the welding SPI's represented 
the thinking of 
qualified personnel, no single foreman 
was familiar with all of these methods 
Some of the did 
or practice prescribed 
Our 
familiar 


combined our most 


know 

methods 
completely 
SPI 


crafismen 
the 
planners 
with 


not 


were 


all of 


not 
the agree 


ments 


Training the Personnel 


Our first 
to train the key people and the first 


step toward control was 


class craftsmen, as standardization 1s 
of little value unless it 1s followed in 
practice 


We first analyzed the scope of our 
plant work by craft. Each type of craft 


999 











® Standard Maintenance Pays 


job was listed down the side of a big 
sheet of paper (this is done for each 
craft in turn). 

Across the top of the sheet we listed 
the names of the first and second class 
craftsmen and the craft helpers. Then 
the foremen, who knew these men 
best, tabulated the level of the in- 
dividual craftsman's knowledge by job 
detail. If the man was fully trained, 
one mark, If he needed more practical 
experience, but not training, another 
type of mark. If he was unskilled but 
able to be trained, a third mark. If he 
was incapable of absorbing training 
{too near retirement to be justifiable, 
physically handicapped, etc), another 
mark 

From this sheet we found how 
much training was required and in 
what detail. 

The industrial relations department 
prepared the necessary training man- 
uals from the SPI's. The craftsmen, 
less versatile job foremen, and the 
planners were then trained in what- 
ever detail necessary. 

Foremen and planners were trained 
in the use of the EPT’s. Key foremen 
were given the opportunity to field 
test each EPT they wished to evaluate 
In fact, we tried to get every EPI 
tested at least once by a competently 
supervised field trial. 

This part of the training 
operative effort—-has made acceptance 
of the EPT values one of the out- 
standing characteristics of this pro 
gram 

This paper sounds as if we were do- 
ing all this sequentially. Actually, 
work progressed concurrently. We 
would write an SPI. As soon as it was 
finished, the training people would 
start On the training program, we'd 
start On the EPT’s, and also start an- 
other craft SPI 


the co- 


Job Scheduling 


A planning organization was being 
built up at the same time. We ex- 
perimented with organization, proce- 
dure and various work separations 
The planning group was finally organ- 
ized in a way that minimizes clerical 
and overhead cost and obtains all the 
controls Our management required 

Work orders are divided into three 
basic types. One type includes short 
jobs, illustrated by Mechanical Orders 
(MO’'s), and most Job Orders (JO’s) 
which are sent to the planning clerk. 
MO’s and JO’s are planned by the 
zone planning engineer as fast as pos- 
sible after their receipt. By this order 
system we strive to eliminate doing 
unnecessary work 

Another type of work order in- 
cludes authorizations of large capital 





or replacement projects. hese are 
planned by a special group skilled in 
this type of work. 

Turnarounds are repetitive author- 
izations and are planned by a third 
group. The original turnaround plan 
is worked up by a group of industrial 
engineers and planners. Subsequent 
turnarounds are prepared by the 
specialized planning group. 

About 70% of the orders are short 
MO’s or JO’s amounting to less than 
5 man days of work. These, however, 
amount to only 6% of our man day 
work load. 

Because of the partnership arrange- 
ment in developing the SPI’s and 
EPT’s, our planners and craft fore- 
men have developed a better than 
average estimating ability. With one 
or two years experience working up 
job standards, these men are now able 
to estimate these short jobs quite ac- 
curately. If in doubt they still work 
out the EPT in detail. This move has 
made it possible to reduce the number 
of planning engineers in each of the 
five zone officers from three to one, 
Longer jobs are always worked out in 
detail. 

The first job of the planning en- 
gineer, regardless of the type or size 
of the order, is to find out exactly 
what is wanted. This might be ad- 
equately described on the work order 

might require a telephone call to 
the originator—or might require a trip 
to the unit to see the work. The en- 
gineer makes a sketch if necessary, 
recording the essential measurements, 
etc. 

If a short job, craft types required 
are listed and the man days or hours 
for each craft estimated. After dis- 
cussion and approval, this order has 
been “planned.” 

Larger jobs are worked up in the 
Zone Office. SPI methods are listed; 
tool, equipment and material require- 
ments computed; EPT work allow- 
ances posted and the job blocked out, 
that is, craft sequence and timing 
plotted. 

A big job, such as an authorization 
or turnaround is a collection of re- 
latively independent jobs. For  in- 
stance, on a turnaround the tower 
work, the exchanger work, furnace 
work, pump work, etc., are each set 
up as individual jobs. 

Planned jobs are discussed with the 
zone foreman. He may accept the plan 
unchanged, or may suggest changes in 
over-all concept, equipment selection, 
etc, 

When agreement is reached, the 
zone foreman signs the plan and puts 
it in his pending job file. The copy is 
sent to the work control central office. 
This group obtains from the manager's 


office the priority rating for this job, 
and computes the scheduled backlog 
of work by crafts. 

This priority planning gets “hot” 
jobs done first—counteracts the old 
attitude “the squeaky wheel gets the 
oil.” 

Planning next week’s work, the craft 
requirements are listed for the top 
priority jobs. This continues until we 
run into shortages of craftsmen in one 
or more crafts. These jobs are again 
listed, together with their craft re- 
quirements, by zone. 

This roughed-out schedule is re- 
viewed with the top mechanical de- 
partment supervision. If acceptable, it 
then becomes the following week’s 
work schedule. 

Since the normal zone complement 
of craftsmen rarely matches the 
scheduled manning for priority jobs 
in each zone, there must be some 
transfer of manpower. Arrangements 
are made to transfer the required per- 
sonnel (craftsmen and foremen) from 
home zone to work zone. 

A lower priority listing is made of 
fill-in jobs for craftsmen not used in 
the above schedule. The zone and job 
foremen distribute the remaining 
craftsmen as effectively as possible on 
phases of these lower priority jobs. 

Although the schedule lists top 
priority and fill-in jobs, it does not 
specify sequence. It lists what we con- 
sider desirable manloading, but this is 
not mandatory. 

The zone foreman pulls the priority 
jobs from his file, and with his job 
foreman, schedules the actual assign- 
ment of men. They also determine the 
assignment of left-over craftsmen to 
the fill-in jobs. 

In the planner’s office is a material 
man. He works on the original plan- 
ning sequence, computing materials, 
tool and equipment requirements. He 
finds out delivery dates for special 
material, available dates for special 
equipment, etc. while the priority 
schedule is being developed. 

When the job is released for work, 
it is the material man’s responsibility 
to make certain that materials, tools 
and equipment are at the job site be- 
fore the job foreman assigns the men 
to the job. He must get the zone fore- 
man to realign job sequence if for 
some reason the necessary materials, 
tools or equipment did not reach the 
job site on schedule. 

The job foreman directs the job. He 
meets unexpected circumstances by 
on-the-job adjustment. If more work 
than anticipated is found necessary, he 
notifies the zone planning engineer. 
The job plan is amended and work 
allowance added for the new work. 
Additional manpower is assigned if 


PETROLEUM PROCESSING, 1955 


July, 





advisable or necessary. Work dele- 
tions follow the same pattern, but in 
reverse 


Checking Results 


Actual work accomplishment and 
manpower use is observed and re- 
ported by the planners on the big 
turnarounds and authorizations. The 
plans are, as stated before, broken 
down into jobs, each job is further 
broken down into phases. 

Review by phase makes it possible 
to keep an up-to-date running record 
of progress compared with schedule, 
manloading compared with schedule, 
and manpower effectiveness. 

Meetings are held daily in the 
superintendent's office to review these 
developments. Corrective steps neces- 
sary to speed up a lagging job, im- 
prove manpower utilization or replan 
a program are promptly taken 

Small jobs are reported when com- 
pleted. It is possible to obtain a lot of 
good control data from three com- 
parative figures. Manloading (man 
days of measured work planned) by 
days; manpower actually used and 
measured man days of work com- 
pleted. This last figure includes phase 
completion of big jobs, total comple- 
tion of small jobs. 

Manpower actually versus 
manpower scheduled can _ reveal 
whether zone foremen are concentrat- 
ing the effort according to priority list- 
ing—or between authorization work 
and maintenance. 

Work accomplished against work 
planned shows whether accomplish- 
ment is spread according to manage- 
ment’s desire. 

Work accomplished compared to 
manpower used shows how effectively 
manpower is being used. There may 


used 


be effective utilization of the man- 
power, with improper distribution of 
effort; or proper distribution, but in- 
effectual use of the men. 

These ratios are reported by the 
central work control group. They may 
be compiled by zone, by foreman or 
for the entire department. Schedule 
effectiveness or manpower effective- 
ness can be determined for any job 


System Advantages 


This completes the outline of how 
the control system works on a week-to- 
week basis. A few other advantages 
are obtained from the accurate num- 
bers this system provides. 

Turnaround schedules are laid out a 
year in The operating de 
partments and the inspection depart 
ment know pretty accurately how 
many operating hours each unit can 
run before a turnaround should occur 

Authorizations are also future com 
mitments, some of them 
several years in advance 

Running MO and JO 
needs give us a good statistical out 
look on the volume of this work 

We are able to make a good fore 
cast of manpower needs a 
advance by craft. This is excellent 
budget preparation material. This pro 
vides long advance warning of over- 
manning by craft. Craft shortages that 
will develop can be forecasted early 
enough to permit training and upgrad 
ing helpers and second-class mechan 
ics at an unhurried but scheduled pace 

Vacation planning is greatly sim 
plified. The men desire middle of the 
summer We can forecast 
which week we can safely schedule 
maximum vacations, when we should 
restrict or vacation requests 
Considering the low turnover in our 


advance 


extending 


records of 


year in 


vacations 


refuse 
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mechanical department and the fact 
we give three weeks vacation after 15 
years service and four weeks after 25, 
this is a big help. 

The cost results to date are quite 
satisfactory. 

Reductions of 20-25 in total man 
days of work have been shown in re 
cently completed planned turnarounds 
compared with past average, In addi 
tion, recent turnarounds have been 
completed without upgrading of men 
or overtime. In the past it was com 
mon practice to upgrade craftsmen to 
fill certain specialized crafts, and to 
permit considerable overtime. 

Elimination of upgrading and over 
time improves the cost picture. There 
one recent turnaround 
where we had to permit overtime in 
order to get the job done on schedule 
On this job we encountered manpower! 
shortages from the start. One emer- 
gency followed by another emergency 
robbed us of manpower avails. As 
wasn't enough, we ran 
into two days of very bad weather 


has been but 


though this 

I want to stress the cooperative ele 
ment of our work. Industrial engineers 
tend to ask for—-but not 
operation in the true sense 
we try 


give-——co 
Too often 
to tell the operating people 
how to run their job 
do it if it were our responsibility. 

Atlantic’s entire industrial enginect 
ing staff adopts the idea that the main 
tenance man is running this show-——it’s 
his job, We are a staff department 
he has problems—we are there to 
help him solve his problems. We are 
going to do our helping his way 
even if we think we better 
way 


how we would 


know a 


Ihe experience of our people has 
that the 
permanent 


shown wrong way 1s 
Whenever the mechanical 
people find any 
wrong they will change it 
All of the 
Atlantic 


patience 


never 


department way 1s 


industrial engineers at 
learned the value of 
have learned that for 
works. Without 
this ingredient, Atlantic’s program of 


have 
They 
us true cooperation 
reducing maintenance costs would not 
be the success it is 

Our 
engineers at 


helped = the 


main contribution as industrial 
Atlant 
mechanical 


is that we have 
department 
But its successful 
their ef 
Atlantic 


solve their problem 
ipplication is due to them 


forts—their desire to save 


money 


The preceding article is an adaptation of 
Control and Reduction of Main 
tenance Costs” presented by Mr 
the 10th Anniversary joint conference of the 
Society for Ady Management 
and the Mechanical 
Engineers 1955, in New 
York City 


the paper 


Pierson at 
incement of 


American Society of 
held April 28-29 
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A PANEL OF PROCESSING TECHNOLOGISTS* who bring you with the 


Technical Tips on 


iid of a wire recorder 


Petroleum Processing Problems 


What conditions tend to increase CO- 
CO» ratios on catalytic cracker re- 
generator flue gas? What is the highest 
CO-CO, ratio that anyone has experi- 
enced? At what ratio was most coke 
burned”? 

something 


Norris: You've got to tie 


down as a constant. | assume the ratio 


to mean in any one unit where you're 


not at liberty to add more air to the 


plant, and assuming most people have 


excess air, your oxygen concentration 


doesn't become a factor. Temperature 


is probably the only variable. The 
more CO 
The 
other variable you will find by experi 
catalyst itself. Synthetics 


produce more CO than naturals 


higher the temperature, the 


you can get on a given catalyst 


ence in the 


The statement of the question is in 
from the 
about it. We normally 
COeCO. In 
it's two or three parts COs to 
CO on That's af 
fected by temperature primarily. And 


always considering that oxy 


ratio 
talk 


about it 


inverse way we nor 


talk 


con 


mally 


with those 


ditions 


one part natural 


as | say 


gen is probably in excess, the chances 


are that those ratios will be found 


fairly constant. Now, oxygen-deficient 


conditions are another matte: I'm 


not sure you will get much experi 
mental data that will prove anything 

The CO data we 
plants has always 


think it is be 


one way or another 


have gotten trom 


been highly erratic. | 
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cause the determination 


ways very good 
Eckhouse: | think we should refer the 
first to the minutes of last 


There were about three 


questione! 
year 8s meeting 
pages devoted to this question, and it 
was really very compk ic 

Basically, the 
how to 


problem | belie ve 1s 
amount of aif 
CQOo-CQO ratio is 


of your alr 


utilize a given 
most efficiently. The 
in effect utiliza 
As this 
you will burn less coke 
per Ib. of | at the 
content. Of 
Ordinarily, we try 
COco-CO 


utilization of air 


“au measure 
tion per lb. of carbon burned 
ratio increases 
Same CACCSS all 
that’s 


to main 


oxyuen course 
miomatic 
tain a low order to 


Normally 


as the temperature increases, the CO 


ratio in 
maximize 
CO ratio decreases. The type of cata 
Natu 
ral catalysts tend to give a higher ratio 
than the synthetics 
normally 


lyst ts another important factor 


After-burning will 
COeCO 
a high ratio may be a 
symptom of alter burning 


result in higher 


ratio, and thus 


Brown: The activity level may be an 


important factor too 


Eckhouse: Yes. as the activity de 
creases, the CO».-CO 
Also, the carbon on the 
factor As 


coke on the catalyst 


ratho increases 
coke is an 
other you lay down more 
the ratio will tend 


to increase 


Feasel: Air distribution 


grid 


through the 


has a large 


bearing on that, in 


my Own experience. Also contributing 
are Catalyst particle size and ultimate 
fluidization. We are using 
heater at 800° F. in 
order to improve grid differential and 
improve burning characteristics 


presently 


the air 700 to 


/ ron 


floor: Would 
level help any? 


raising the bed 


Feasel: Raising the bed level is some 
thing | don't like to do if | 
it. I like to operate at a minimum in 
ventory in order to hold addition rates 
down. By putting on the air heater I 
able to carbon 
1.5% 


an avoid 


was reduce the 


level 
from down to about 0.3 

What has been done when running 
into pressure balance limitations be- 
tween reactor and regenerator, where 
it is not advantageous to raise or lower 
the pressure of one or the other? 
Edwards: Change the catalyst level 
Feasel: In my own case, we ran into 
some reactor difficulty 
When 
condition there 


essentially the 
you get an 
about all 


same thing upset 


you can do 


Left to right: Parker 
Rippi Heike, Brow: 
ind Wilson. (Edwards was n 


the picture.) 


Norris 
Gearhart 


Eckhouse 
F ease 


t present for 
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is raise the regenerator leve! to offset 
it. That’s good up to a point, and from 
there on, it's not much help 


What is the experience of Fluid oper- 
ators relative to after-burning in the 
regenerator? What are critical factors 
—what limits might be set on regener- 
ator temperature and oxygen content 
of the flue gas? 


What provisions are made relative to 
installation of thermocouples between 
cyclone stages to detect after-burning? 


Can cyclone after-burning be effec- 
tively controlled by introducing steam 
into the regenerator cyclones between 
stages? 


Edwards: The only thing I can say 
on the first question is that we try to 
control the oxygen content below 1% 
in the flue gas 


Eckhouse: We would normally try to 
keep the oxygen content of the flue 
We like to keep 
regenerator temperatures down below 
about 1130° F., although actually the 
maximum to which you can go is lim 
ited by metal in the 
within ordinary range 


gas below about 0.5% 


the 
the 
operating 


regenerator, 
that we're 
[he problem of after-burning is, of 
course, associated with problems such 
utilization and contact of air 
with the Certainly particle 
size is important, and also the carbon 
Ordinarily, if we 
get into after-burning, we would prefer 
flow to control it, 
though we use water sprays as well 


as all 


catalyst 
level on the catalyst 


to reduce the air 


Brown: Most after-burning in my ex 
perience generally follows an upset. In 
that case, the carbon level builds up, 
and as it burns off, you have no oxy 
the oxygen 
way we've been 
this difficulty is to 
spray water into the regenerator. Steam 
has not been found effective. We have 
two units which have separate thermo 


ven for a Then 


level 


period 
The only 
able to get out of 


rises 


couple arrangements. Where possible 
a thermocouple in the plenum chamber 
and between cyclones would be help 
ful. We do not have this. We have to 
rely on dilute phase and stack tem 
peratures to detect after-burning. We 
have been able to detect it though, and 
control it very well 


Edwards: A‘ Borger, 
such a high 
the cyclones that we 
nomical 


Texas, we have 


catalyst carryover from 


found it uneco 
in fact, almost impossible 
to control after-burning by a 


spray 


water 
In this respect, we differ from 
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most of the others who have been suc 
cessful in using water spray 


What maximum regenerator bed tem- 
perature might the several Fluid unit 
operators set and how are these tem- 
peratures maintained? 


Feasel: We do it by increasing or de 
creasing carbon laydown 


Brown: We 1100 to 1125 
FF. We do some control by circulation 
the unit where we have a 
furnace, but it’s much harder to do on 
a heat-balance unit 


run trom 


rates on 


We have less con 
trol on the regenerator temperature. It 
1100 to 1150" | 

what we try to call the 


varies from about 
and 1150° is 
maximum 


Eckhouse: | think if catalyst circula 
tion and carbon laydown is controlled 
within the limits, then we would nor 
mally recommend 
1130° F. although, of course, quite a 
few units do run higher 


somewhere around 


What is the experience of the several 
Fluid unit operators relative to the 
catalyst-to-oil ratio, based on fresh 


feed vs. gasoline yield, gasoline quality 
and product distribution? This would 
be at a total-to-fresh feed ratio of 


1.5. 


¥ 


Considering all factors, what is prefer- 
able: a high or low catalyst-to-oil ratio, 
and why? 


Eckhouse: It’s probably true, that as 
the catalyst-to-oil ratio increases, Car 
the 


increase 


bon laydown at same conversion 
On the other 
hand, it’s our philosophy in designing 
units to keep them simple, and to 


minimize investment 


will tend to 


and operating 


costs. The catalyst-to-oil ratio in a heat 
balance unit is really not an independ 
ent variable but rather ts a function of 
balance. If you 


an independent variable, 


heat to make it 
then 
have to get into feed preheat, catalyst 
that We 
believe, at smaller 
that it is 


complicates the 


want 
you 


thing 
the 
economical, It 


coolers, and sort of 


don't least on 
units, just 
and you 


don't gain enough to offset the primary 


operation 


advantage of somewhat lower carbon 


laydown 


Feasel: Recycle ratios above 1.5 con 
tribute very littl. Actually, | never 
like to exceed about 1.45. I think that 
right in there somewhere is the maxi 
mum-—at least the optimum we should 
Beyond that, | think we're just 
circulating catalyst, and less contribut 
ing to the wear 


1 think 
other 


use 


and tear of the units 


you can achieve severity in 


ways 





Ten Experts Answer Your Process Questions 


This article is the fifth in a series 
which began in the March 
pp. 366-369, providing 
from 


issue, 
answers 
their fields 
on a complete range of petroleum 


ten authorities in 


processing problems 
Like a 


pleased to 


similar 


present 


series we 
last year, this 
material is based on a popular day 


were 


long session at a regional meeting 
of the Western Petroleum Refiners 
Ass'n in El Dorado, October, 1954 
It was obtained by means of a wire 
recorder by PETROLEUM PROCESS 
ING’S editors 

Wide experience was represented 
by the panel of 
from refining 


authorities—five 


and five 
from suppliers or engineering firms 
Ihe moderator was | A. Heike 
chief engineer, Premier Oil Refin 
ing Co., Ft. Worth, Texas, who 
filled the same role in the panel the 


companies 


year before 

rhe refining group included: J 
M. Brown, assistant manager of op 
erations, Pan-Am Southern Corp 


El Dorado, Ark R. I 


Feasel, su 


fuels 
Oil 
( scarhart, 


pervisor ot 
Deep Rock 
Okla.; J. A 
gineer, American 
Mt. Pleasant, 
chief chemist, 
El Dorado, Ark 
The engineering group consisted 
of: J. G. Eckhouse, sales engineer, 
Universal Oil Products Co,., Des 
Plaines, Ill; O. D. Edwards, sales 
engineer, Perco Division, Phillips 
Co., Bartlesville, Okla 
Norris, commercial develop 
engineer, Houdry Process 
Philadelphia, Penna, F. D 
manager, Blaw 
Okla.; and C. W 
Electric 


manutacturing 
Corp., Cushing, 
process en 
Liberty Oil Co., 
Texas; and R. S. Wil 
Onl ( ., 


son Lion 


Petroleum 
D. | 

ment 

if orp., 
Parker western 
Knox Co., 
Rippie 
Co 


Tulsa 
president 

Summit, N. J 
This month’s article continues the 


Process 


discussion of questions pertaining to 
catalytic cracking begun earlier, and 
includes 
Other 
forthcoming 


questions on treating 


subjects to be covered in 


issues will include re 


forming corrosion and miscella 


neous plant problems 
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® Technical Tips 


Norris: Our experience on that I 
think would differ. I would be a little 
bit at odds with you on total-to-fresh 
feed ratio. We have demonstrated re- 
cycle ratios of at least as much recycle 
as fresh feed; in fact, with over 90% 
conversion Operations. On our units, 
of course, we don’t have quite the 
same situation as on heat balance 
units, On our operating units, our 
catalyst-to-oil ratio is 4 or 5, On the 
newer units, it may be as high as « 
The range for moving bed units ex 
tends from a top ratio of 6 for Houdri- 
flow units down to a ratio on our older 
types of about 1.5 or 2, We can't really 
detect any appreciable change in good 
product distribution within those 
limits 


Has anyone found a good distillate 
fuel oil stabilizer that does not form 
or promote haze when the product is 
cooled to 32°F? 


What is the trend in distillate fuel 
quality as regards the end point, sulfur, 
and stability? 


Eckhouse: Universal Oi! Products Co 
has a stabilizer on the market now, as 
most of you know, called Driacin. We 
also have another stabilizer which will 
soon be out, which will improve the 
stability of fuel oil. However, the 
problem of haze in fuel oil is more 
nearly associated with water inclusion. 
If you have that problem, the first 
thing to do is to remove the water by 
conventional means. This might be by 
drawing water on the furnace oil tanks, 
by using salt filters or sand filters, or 
something of that nature 


from floor: This’ stabilizer which in- 
hibits precipitation, of course will also 
stabilize colors? 


Eckhouse: Yes, it will in some cases 
stabilize the color. Storage stability 
also is improved. There is also a very 
marked trend in distillate fuel manu- 
facture toward utilization of hydrogen 
from reforming processes to hydro- 
genate these distillates and upgrade 
their quality, There has been consider- 
able published information during the 
last year on the “Unifining” process, 
which is a new catalytic hydrogenation 
process which will produce a superior 
fuel from just about every standpoint 
It improves both color and color sta- 
bility. It removes sulfur and it re- 
duces the bromine number. Of course, 


the initial units are working on the 
borderline, or poorer, fuels in order to 
upgrade them to present quality; but 
the trend in the future will be toward 
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Who Were the Experts? 
E. A. Heike, Premier Oil Re- 


fining Co. 

J. M. Brown, Pan-Am South- 
ern Corp. 

R. E. Feasel, Deep Rock Oil 


Corp. 

J. A. Gearhart, American Lib- 
erty Oil Co. 

R. S. Wilson, Lion Oil Co. 

J. G. Eckhouse, Universal Oil 
Products Co, 

O. D. Edwards, Phillips Petro- 
leum Co., Perco Division. 

D. E. Norris, Houdry Process 
Corp 

F. D. Parker, Blaw-Knox Co., 
Chemical Plants Division. 

C. W. Rippie, Electric Process 
Co. 





improving all of the 
means of hydrogenation. 


distillates by 


What is the maximum mercaptan con- 
tent of cracked gasolines which may 
be inhibitor sweetened? 






Rippie: A number of gasolines have 
been treated, say as low as 0.001 or 
0.002, I think economically. But above 
that point, the cost may be of the order 
of $10 or $15 per 1000 bbl. [ would 
like to comment on the effect of hot 
caustic soda on inhibitor demand, such 
as inhibitor sweetening, caustic steam 
regeneration, or regenerated Doctor 
solution, Some 15 years ago, Ashland 
Oil & Refining Co. built one of the 
first steam caustic regenerators to treat 
Dubbs cracked gasoline. Then, later, 
the caustic was regenerated by an elec- 
tric process. The copper dish normally 
was lower. The inhibitor bill was re- 
duced about 75%. Most of this inhibi- 
tor was used to finish up the residual 
treatment of about 0.001 to 0.0015% 
mercaptan sulfur in the treated stock. 
Now, | well realize that most stocks 
are Stable, but a lot of the treating 
processes have made them unstable. 
For instance, caustic soda _ solution 
treatment of sour stocks will extract 
certain organic compounds. Later, the 
spent caustic solution is heated, and 
these organic compounds convert into 
a polymer, like a resin. This resin dis- 
solves in the gasoline on the recyle 
operation, and consumes inhibitor. 
Such treating processes increase the 
inhibitor demand. The larger inhibitor 
demand was due to the treating process 
and not due to the unstable gasoline. 


Cc. R. McMahan (UOP): I am afraid 
I will have to disagree a little. In the 
first place, we are well aware that 














many gasolines should not be inhibitor 
sweetened. We think we know which 
of those gasolines we are talking about. 
On the other hand, the majority of the 
catalytically cracked gasolines pro- 
duced today and for the past several 
years have been quite effectively, effici- 
ently, and cheaply inhibitor sweetened 

In discussing inhibitor ~weetening, 
we are not trying to replace treating 
plants by large quantities of inhibitor 
I rather like to have my cake and 
eat it too. I want to use enough in- 
hibitor to acquire the stability proper- 
ties necessary to make a good, storage- 
stable gasoline. If I can acquire in- 
hibitor sweetening at the same time, 
I am very interested in inhibitor sweet- 
ening. 

Fortunately, practically all catalytic 
gasolines produced are low in mer- 
captan sulfur—generally being under 
0.01 wt.-%. Most of those gasolines 
can be, and most of them are, effec- 
tive, inhibitor sweetened. Everyone 
has his own rule-of-thumb. I happen 
to be a 5 Ib./1000 bbl. man myself, 
which figures out to about 6¢/bbl. on 
inhibitor cost. 


from floor: Can you quote a figure on 
mercaptan content? 


McMahan: No, | can't. I will say 
that I am interested in anything under 
0.01%. Quite effectively, there are 
many at 0.008 that I don’t want to 
inhibitor sweeten. I differentiate be- 
tween thermally cracked and catalyti- 
cally cracked: cat cracked being much 
easier and nicer to handle. Many of 
the thermal gasolines actually go to 
hydroperoxides and you destroy sta- 
bility as you inhibitor sweeten. 

from floor; We have successfully 
treated heavy cat naphthas and inter- 
mediate cat naphthas of 0.0015 wt.-% 
mercaptan content, ranging from 3 to 
8 Ib./1000 bbl. of oil. We have had 
no difficulty as long as we did not try 
to move gasoline too fast. There is a 
relationship between storage time and 
when we use the inhibitor. 


What effect does the addition of sodium 
carbonate have on diethanolamine so- 
lution in a Girbotol unit? (Sodium 
carbonate is added to release the in- 
active form of heat-stable diethanol- 
amine-acidic salts.) Do these acidic 
salts (oxalic acids) have any effect on 
the diethanolamine? 


Edwards: The problem involved is 
formation of fixed amine salts, such as 
amine oxalate, by the reaction of the 
diethanolamine. They tie up the DEA 
and do not break down to permit 
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amine regeneration. Sodium carbonate 
replaces the amine salt to form the 
sodium salt, thereby freeing the amine. 
The sodium salt then can be removed 
and reclaimed by simple distillation. 


Rippie: The process has a determina- 
tion for the presence of sodium thio- 
sulfate generated from the oxidation of 
absorbed hydrogen sulfide. Once so- 
dium thiosulfate gets into the solution, 
its activity as an absorbent is greatly 
reduced. Without a doubt, the Girdler 
process of diethanolamine absorption 
has been the best regenerative H,S 
process in the world. Several hundred 
plants have been built using this prin- 
ciple. 

Several months ago in Texas, Okla- 
homa, and Kansas I found Girdler 
plants shut down and up for sale. In- 
vestigation of the process revealed the 
solubility of diethanolamine in liquid 
gasoline was of the order of some 40 
Ib/ 1000 bbl., or 30¢/Ib., or $12/ 1000 
bbl. Last month, at the Western Petro- 
leum Refiners’ Association meeting in 
Casper, Wyo. (Sept., 1954), Oliver 


Zandona of Ashland Oil & Refining 
Co. and I described briefly an amine 
salt solution for the removal of H,S 
from liquid poly feedstocks. Recently, 
Stanolind Oil & Gas Co. showed that 
their Girdler unit operating costs were 
50% due to corrosion and 31% due 


to loss of ethanolamine solvent. This 
made up a total of 81% of their total 
operating costs attributed to the short- 
comings of the solvent. 

One week ago yesterday, Ashland Oil 
& Refining Co. started up a converted 
Girdler plant at Buffalo, N. Y., using 
the amine salt for removal of H,S 
from a liquid poly feedstock. I have 
a sample taken out of the plant. The 
amine salt has reduced corrosion and 
makeup losses, compared to diethanol- 
amine solution. 

Amine salt is a solid, and very 
water-soluble. The diethanolamines are 
liquids, and distill out overhead in 
the recovery of the spent solution 
It is very important to keep the amines 
away from the sulfuric acid catalyst 
in order to get good life out of the 
catalyst. This is the first time we have 
mentioned a commercial plant opera- 
tion of the amine salt process. The 
amine salt process will reduce chemi- 
cal costs and avoid pollution caused by 
waste caustic solutions being drained 
into the public rivers and lakes. 


Eckhouse: | might mention the use 
of a water wash ahead of the Girbotol 
unit to remove the organic acidity. | 
think that has been reported by Pure 
Oil. It prevents the formation of non- 
regenerable salts in the amine system. 
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The acids present in the particular 
case cited—a gas feed Poly unit 
propionic and both stronge! 
acids than H.S. By using a water wash 
ahead of the Girbotol unit and keep- 
ing only enough caustic in there to 
maintain neutral exit water, they were 
able to take out the organic acidity 
and considerably improve the amine 
problem. They would get into a situ- 
ation where the whole system would 
set up in a gel, and it would be neces- 
sary to dump the entire system. By 
that time, the addition of sodium car- 
bonate or sodium hydroxide was too 
late 


were 
acetic, 


Feasel: We have a Girbotol unit and 
have some of the same problems you 
mentioned. We have handled this 
problem by installing a filter in the 
line. Using a filter aid and passing all 
the DEA solution through this filter, 
we have been able to eliminate most 
of the insoluble salts 


from floor: We also have a filter. How- 
ever, the filter plugs up and our hot 
DEA-to-cold-DEA exchangers plug up 
at the same time. 


Feasel: We have not had any of that 
trouble. Normally, without any upsets 
on the unit, the filter probably will 
have to be changed once every 24 
hours 


Just where is that filter 
Upstream from the regen- 


from floor 
located? 
erator? 


Feasel; All DEA from the units to 
the regenerator through the 
filter. The filter aid is Kieselguhr 


passes 


What is the optimum strength of caus- 
tic for pre-washing straight-run naph- 
thas for hydrogen sulfide, naphthenic 
acid, and aliphatic acid removal? What 
would the answer be for light catalytic 
naphtha? Is recirculation desirable if 
2to 4” Be. caustic is used? 


Has anyone had gel formation in caus- 
tic pre-washes of naphthas? How was 
this resolved? (The gel apparently is 
about a 50-50 mixture of hydrocarbon 
and water.) 


What is the optimum acid-oil content 
of regenerated caustic without emulsi- 
fication and carry-up? 


Rippie: Whatever remarks | make 
about caustic may at times be 
in favor of it and at times be against 
it. I usually take the side of the re 
finery, that the least caustic soda you 


soda 


Technical Tips ® 


buy the less you have to dump 
Government regulations restrict waste 
caustic disposal, as Giles of Indiana 
Standard pointed out at the WPRA 
annual meeting last year. 

The 


caustic 


recirculation of 2 to 4° Be 


solution depends upon what 
type of mercaptan is removed. I have 
known some operations where that was 
the most desirable. However, the vol 
ume was quite large. and necessitated 
equipment and more frequent 
changing of the solution. This brought 
greater labor 
finers doubled that concentration and 
reduced the number of barrels of waste 
solution 


larger 


about costs, so the re 


Regarding gel formation, it 1s in- 
teresting that sodium sulfide in 25” Be 
sodium hydroxide forms a_ hydrate 
with nine molecules of water 
This hydrate will set up and will plug 
a pipe line solid. If you want to ship 
a 40° Be. caustic, then the problem is 
how to use a 40° Be. caustic to avoid 
this hydrate. Some plants have started 
with a 20° Be. caustic solution 
then added 5° Be. caustic hydrate 

On the question of the optimum 
acid-oil content of regenerated caustic 
without emulsification: I would like 
to bring to your attention part of a 
WPRA paper we presented at Casper, 
based on plants in operation at Ash- 
land Leonard refineries, | 
showed a sample of caustic that has 
treated 10 million bbls 
and at no time has emulsion ever de 
veloped 

Now this problem of foaming, emul- 
and carryover is certainly part 

steam regenerative system, | 
about 100 of those 
plants around the industry, It costs 
make these The 
cheapest and best way for the refiner 


water 


and 


and at 


of gasoline, 


sions, 
ot any 
have observed 


money to acid oils 
is to leave the acid oils in the gasoline 
Cabal of Socony Mobil published 
a very important paper in PETROLEUM 
PROCESSING in July, 1954 (“New Test 
Unit Shows Gum Not Only Factor 
Affecting Gasoline Stability,” A. \ 
Cabal, pp. 1044-1047), showing that 
thiocresols were responsible for high 
ASTM gum. Leonard Refineries, Inc 
has found that regenerating the caustic 
cold meant obtaining low ASTM glass 
dish values. They have extracted thio- 
and left 1000 b/d of normal 
cresols in the gasoline, selling them at 
refinery prices. Leave the 
acid oils in the product; they save on 
inhibitor and labor 

I well recognize that a flue-gas re 
generator became popular for a time 


cresols 


gasoline 


in the industry and did a very good 
job, But today, stream pollution au 
thorities are watching for phenols in 
very small concegtrations 





80 million miles of road testing in trucks and pas- 
enger cars is the background for Ethyl’s develop- 
nent of new “Motor Plus.”’ Road tests of the new 
compound, totaling 4,000,000 miles, confirmed its 


effective mM 





New antiknock formula 
test-proved by Ethyl Research 


Ethyl’s new MOTOR PLUS the result of many years 
of work in developing improved antiknock compounds 


Thirty-three years of supplying gasoline additives 
have taught us one fact that is perhaps the most 
important of all: 


An antiknock compound must keep pace with all 
the developments in engines, fuels and lubricants. 
Since “Ethyl” fluid was first sold, Ethyl research 
has developed seven major improvements in fluid 
formulation to meet changing requirements in fuels 
and engines. The recently developed “Motor Plus” 
is the eighth. 


Advantages to refiners 


Ethyl’s new “Motor Plus” offers you an improved 
antiknock compound which will control knock and, 
at the same time, lessen the problems of octane re 
quirement increase, preignition, and combustion 
chamber deposits. 


Our road and laboratory tests show that the new 
formula offers you these advantages: 


Engine deposits are reduced—up to 12‘, (by weight 
The effects of deposits are reduced 
Knock reduced—up to 18°. 


Surface ignition—up to 25‘ 


Exhaust valve life is increased 35‘ 


44 
500,000 total hours of testing antiknock fluids on 


Extensive test background 

‘To test-prove the effectiveness of our new formula- 
tion, we set up an exhaustive testing program eight- 
een months ago. Using engines of representative 
types, we tested the new “Ethyl” compound for 
2,500,000 truck miles and more than 1,250,000 pas- 
senger car miles. In addition, we tested it in the 
laboratory for more than 10,000 engine hours. All 
tests confirmed the value of this formula in engines 
on the road today 


Research on antiknock compounds 
Good as this new Ethyl formula is, our extensive 
research program continues in order to bring to the 
petroleum industry antiknock compounds that are 
best suited to the engine-fuel-lubricant environment 
of the future. 

For more information about Ethyl’s new anti- 
knock compound see your Ethyl! representative. He 
will be glad to provide the details. 


ETHYL CORPORATION 


Research Laboratories 


1600 West Eight Mile Road, Ferndale 20 Michigar 


2400 


eter 


‘ iT 
California coapona 08 
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350,000 hours of single-cylinder testing gave our people the 


necessary background to develop Ethyl’s new antiknock for 
multicylinder engines preceded the development mula 


of Ethyl’s new “Motor Plus.” of 


Several thousand hours were devoted to the proving 


Motor Plus” alone 
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That’s the long-life valve 
on sulphuric acid 


THE CASE HISTORY: At a large midwestern refinery there 
were recently two valves of different makes on a 90% sul- 
phuric acid line. As seen in the photo above, these valves 
worked under identical conditions, almost side by side — 
each operated about three times daily. 


Less than a year in the line, the valve at left started leak- 
ing, with the leak getting rapidly worse. In contrast, the 
Crane No. 475% all-iron gate valve at right, with two years’ 
continuous service to its credit, was still giving completely 
good performance. 


That’s Crane quality in valves—with a 100-year back- 
ground in quality manufacturing. That’s why Crane valves 
are the first choice of thrifty buyers in the petroleum in- 
dustry as in all others. Crane Co., General Offices, Chicago 
5, Ill. Branches and Wholesalers serving all industrial areas. 


CRANE IRON BODY 
WEDGE GATE VALVES 


Here are valves of unusual 
strength for their 200-pound 
W.O.G. rating. Body and bon- 
net are oval shaped, with extra 
metal where needed most. Their 
Crane-quality cast iron with 
highly engineered operating de- 
sign makes these valvee out- 
standing performers wherever 
they’re used. A complete family 
to choose from. See your Crane 
Catalog or your Crane Repre- 
sentative. 


CRANE CoO. 


FITTINGS 
PLUMBING * 


VALVES 
KITCHENS @ 


PIPE . 


CRANE’S FIRST CENTURY...1855-1955 
HEATING al ‘ 
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IN THIS SECTION 


... and You Takes Your Choice 


Many acetylene sources offered processors—p. 1022 











GOING PLACES ;:; always easter 


with Cities Service... 





Helpful directions to travelers on major turnpikes is just one small reason 
why the green-and-white emblem renews its welcome daily. 


CITIES @ SERVICE 


A Growth Company 


Number 10 of a series 
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How much 


will be needed? 
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2—How will 3—How will 


it be used? it be made? 


By MARSHALL SITTIG 
Larchmont, N. Y. 


CETYLENI 


tion 


is truly a chemical in transi- 
Not only are dramatic changes taking 
place in the ways it is being used, but also in the 
raw materials and processes for making it 

Acetylene uses have progressed from the gas 
lamps of the ‘90's (practically through 
the welding and cutting torch (still an important, 
but minor, use)—-to the role of chemical inter- 
mediate (for plastics, rubbers, fibers, and the like) 
Symbolic of the use of today (and 
tomorrow) as an intermediate is one of its newest 
derivatives polyvinylpyrolidone, or synthetic 
blood plasma 

These newer markets aren't necessarily prom 
acetylene, however. Many of the end 
products can be made just as well from ethylene 

Raw materials and manufacturing processes for 
making acetylene likewise are changing. Tradi- 
tionally, acetylene has been made from calcium 
carbide and water; the carbide has been made in 
turn from limestone and coke (either petroleum 


passe ) 


acetylene 


ised to 
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4—How will 5—What about 


it be handled? future trends? 


A Challenge to the Petrochemical Industry 


Today, a variety of hydrocarbon crack 


ing processes 


or coal) 
are in strong competition with the 
carbide process and with each other for top posi 
tion as an economic source of tomorrow's expand 
ing acetylene requirements 

The petroleum industry will gain in any event 

through sales of ethylene in competition with 
making acetylen 
or of petroleum coke for carbide 

But to take maximum advantage of the profit 


opportunities in acetylene, petroleum processing 


acetylene, of hydrocarbons for 


plant engineers, operators, managers nec d to make 
careful analyses of many 
1—How much will be needed? 

2— How will it be used? 

3——-How will it be made? 

4—How will it be handled? 

5—What about future trends? 

Here, for the first time and presented in sum 
mary form in the following five articles, is th 
complete picture of “Acetylene—-A Challenge to 
the Petrochemical Industry!” 


A 12-PAGE REPORT © 


questions 
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I1—How Much Is Needed? 
ACETYLENE } ste0 wat” o ssvr, 



































100% ¥ 
s 95% 
55% 
VINYL CHLORIDE NEOPRENE TRICHLOROE THYLE NeéE eh : ACE My re Me 
os 30% 28% 20% 7 8% 4% 
% OF U ACETYLENE FOR CHEMICALS CONSUMED 
BIG USERS OF ACETYLENE, these important chemicals are a key to 


| q SIURN ALLY, acetylene found 

primary use as a fuel gas and in 
welding and cutting. This has 
the major one to a 
minor one as acetylene-derived chemi- 
cals have grown in importance. 

[he amount of acetylene which will 
needed for these chemical uses is a 
function of two things: 1) the size of 
markets for acetylenic end products, 
ind 2) the possibilities of making those 
end products from other, more-attrac- 
tive raw materials 

Ihe primary competitor for acety 
lene in chemicals manufacture is eth 


use 


changed from 


ylene, as outlined by Guthrie.’ In 
many cases, chemical end-products 
may be made from acetylene in a 
Single step, whereas manufacture 
from ethylene may require going 
through an intermediate, with an ad- 
ditional process step. However, eth- 


ylene from ethane or propane cracking 
may be available at 4.0 to 6.5 cents/ 
lb., compared to acetylene at 7.0 to 


11.0 cents/Ib. As pointed out by 


Ruebensaal in 1952, ethylene had 
10% the unit value of acetylene and 
consumption of ethylene was five 


times as great as acetylene. By 1975, 
the balance is still expected to be 3.5:1 
in favor of ethylene 

As pointed out by Blaw-Knox,* 
ethylene has been sold at the plant in 
the past 12-18 months for from 1.5 to 
5 cents/Ib. This same report indicates 


that current long-term commitments 
are at 3.5 to 5 cents/Ib., the 3.5 cent 
1012 


price at Gulf coast locations and the 
5 cent price in other areas 

The major chemical uses of acety 
lene and the possibilities of alternate 
production from ethylene sum 
marized in Table 1. The relative im- 
portance of these various consumers 
of acetylene is shown in the charts 

In the case of vinyl chloride, a close 
balance has apparently been struck, at 
present price levels, between acetylene 
and ethylene, since 45% of present 
capacity is based on ethylene and 55% 
on acetylene.® 

Ihe ethylene-based processes for 
vinyl chloride have been described in 
detail by Blaw-Knox Co. in a recent 
report.’ Either a thermal process o1 
a caustic process may be used, starting 
with ethylene dichloride in either case 

In the thermal process, dried eth- 
ylene dichloride is fed to a direct-fired 
heater where it is cracked at 900-950 
F. to vinyl chloride and hydrogen 
chloride. Conversion of 50%, viny! 
chloride yields of 96%, and a viny! 
chloride production cost of 7.51 cents 
lb. by this route are cited.* 

In the caustic process, a mixture of 
two mols of ethylene dichloride and 
one mol of 6% sodium hydroxide are 
heated to 290° F. under pressure for 
a contact time of 2-3 minutes, giving 
90% conversion to vinyl chloride and 
a yield substantially quantitative 

Vinyl chloride production from all 
sources has jumped from 75 million 
Ibs. in 945 to 300 million 


are 


Ibs. in 


1950, and is expected to hit 800 mil 
1955, Ruebensaal 

For neoprene, no alternate route us 
ing ethylene exist 
on 18 


lion Ibs. in 


Neoprene produc 

about 150 
Neoprene manufacture, 
which began on a small scale at Deep- 
water, N. J., in the 
been transferred entirely 


now million Ibs 


annually 
1930's, has since 


to Louisville, 


Ky., where it has expanded to its 
present impressive status as a close 
competitor for the largest single con 


sumer of acetylene 

Almost all of the trichloroethylene 
manufactured in this country 
from acetylene. Some smal! amount is 
presumably made from ethylene chlo 
ride as a by-product of ethylene glycol 


is made 


manufacture. Trichloroethylene capac 


ity has been steadily 


growing, and has 
risen from 277 million Ibs. in 1951 
Irichloroethylene consumption for 
1955 has recently been estimated at 
330-340 million lbs., with over 90% 


going to metal degreasing 

As to acrylonitrile, as 
by Ruebensaal,* either 0.5 
ylene or 0.8 Ibs 


pointed out 
Ibs. of 


of ethylene oxide are 


acet 


required. Since ethylene oxide costs 
50% more than the most expensive 
acetylene, the acetylene route has the 
edge on the basis of raw material cost 


alone. However, two item 
tion cost make the 
acrylonitrile from 


of purifica 
ultimate cost of 
higher 

these are purification costs for hydro- 
carbon acetylene and more com- 


plex purification required for acryloni 


acetylene 


the 
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THE GROWING DEMAND 


trile made from such acetylene Also, 
the fact that ethylene oxide facilitic 
are now in existencs nea;©rel many 
markets, and partially depreciated, will 


provide rough competition for acety 


lene for some time to come 


Fotal acrylonitrile production is ex 
pected to increa 20 million Ibs 


100 million Ib 


from 
annually in 1950 to 


annually by 195 iccording to Rue 
bensaal In 1953, only 6% of the 
acrylonitrile produc ed was made from 
acetylene, but this amount is expected 
to exceed 50° by the end of 1955 


Total 
1955 has been mort 
it 190 million Ibs 


production of acrylonitrile by 


recently estimated 


Vinyl acetate is made exclusively 
from acetylene. In 1949 polyvinyl 
acetate production was 21.3 million 


lbs. In addition, a considerable quan 
tity of vinyl acetate is copolymerized 
with chloride. Poly 


starting material for poly 


vinyl vinyl acetate 
is also the 
vinyl 


Vinyl 


sions and 


alcohol, formal and _ butyral 


acetate is used in resins, emul 
conditioners 
Acetaldehyde creates a complex re 
lationship between acetylene and com 
peting raw materials. Aside from the 
competition afforded by ethylene, via 
the ethyl alcohol acetaldehyde 


may be the produ t of anv one of vari 


soil 


route 


ous other processes 


| Manufacture of but idient from 
alcohol 

2 Manufacture of cell inhy 
dride from ethylidene diacetate 
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FOR ACETYLENE, 


current 


} Direct 

+——-Fischer-Tropsch process 
Studies by Aries and Cziner® have 

shown, that 


made without loss from acety 


hydrocarbon oxidation 


however, acetaldehyde 
can be 
lene when the price of acetylene is not 
more than 111% of the price of acet 
aldehyde 


have also 


shown that acetaldehyde can be made 


These authors 


without loss (via ethanol) from ethyl 
ene, when the price of ethylene is not 


more than 71% of the price of acetal 


and future 





note ) 


ycat ($cc 


dehyde I he also 


requires less 


acetylene process 


capital investment 


As pointed out by Ruebensaal 
total acetaldehyde production in 
creased 100-fold between 1930 and 
1940. A further increase of 40 b 
tween 1940 and 1948 brought total 


production to 600 million Ibs./yr 


NOTE: Figures for 19 ¢ not lable 
chart was prepared. Re ft Dp ‘ 
merce report indicated US. demand in / 


fuel to be about 150 million il for chem 


400 miilion ib and total 


Table 1—Major Chemical Uses of Acetylene and Possible Alternate 
Routes from Ethylene 


Product 


Acetylene Route 


Pthylene Rout« 





Vinyl chloride Direct HCI! addition Direct therma in 
«| id He 
“ i me Acetylene to monoviny! N 
scetyiene ti hloroprene t 
neoprene 
I hloroethylene Chiorine addition to give As a by-product of et 
tetrachloroethane, followed lycol manuf e, bY Wa 
by dehydrochlorination of ethylene dichloride 
Acrylonitrile Direct HCN addition Oxidat t hvlene nid 
followed | HON additi 
lehydration 
\ | acetate Direct aceti { icliti Nome 
Acetaldehyde Direct HO f Hyd t tl 
1} ehvdroge ' 
etaldehyde 
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ACETYLENE 


A ste from questions of competi- 
4 tion between acetylene and eth- 
ylene, it is important to consider in 
detail the processes which 
acetylene as shown in Fig. 1. 

The largest consumer of acetylene 
today is the manufacture of vinyl 
chloride.’ Dry hydrogen chloride gas 
and dry acetylene are mixed in a ratio 
of 11 moles/10 moles. Moisture is ex- 
cluded to hold down by-product acet- 
aldehyde formation. The gas mixture 
is passed to a multitubular reactor, the 
tubes packed with carbon pellets im- 
pregnated with mercuric chloride. The 
reactors Operate at 280-400° FP. 

The raw reaction products go to a 
stripper where unreacted HCI and 
acetylene are recovered. Stripper bot- 
toms are fractionated to give vinyl 
chloride as the overhead product and 
ethylidene dichloride and acetaldehyde 
as by-products. The vinyl chloride 
product is finished by a caustic wash, 
then the addition of phenol as a poly- 
merization inhibitor, before storage in 
stainless steel tanks. 

The second largest user of acetylene 
today in chemicals manufacture is 
synthetic rubber.” In the 
manufacture of neoprene, acetylene is 
first converted to monovinylacetylene, 
the dimer of acetylene, as shown by 
the equation 


2HCseeCH — HCaual 


consume 


neoprene 


CH—CHsz 


and the vinylacetylene is then reacted 
with hydrogen chloride to give 2- 
chloro-1,3-butadiene (chloroprene) 


HC eeC—CH=CH2 + CHI > 
HoC-=C(C)CH 


Chloroprene is the monomer 
which rubber is 
emulsion polymerization 

The polymerization of acetylene to 
monovinylacetylene is the acetylene- 
consuming step in neoprene manufac- 
ture and hence is of most pertinence 
here. It is carried out at low tempera- 
ture (45-100° C.) and low pressures 
(essentially atmospheric) by contacting 
the acetylene with an acid, aqueous 
solution of cuprous chloride and potas- 
sium chloride. Two molecules of acet- 
ylene combine to form monovinylacet- 
ylene (MVA) for the most part; to a 
lesser degree, three molecules of acet- 
ylene combine to form the trimer, 
divinylacetylene (DVA) which is 
burned. Unreacted acetylene is sepa- 
rated from the reaction products and 
recye led 


Trichloroethylene is the third largest 


CHe 


from 


neoprene made by 
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1—HOW MUCH IS NEEDED? 


2—How Will It Be Used? 


3—HOW WILL IT BE MADE? 
4-HOW WILL IT BE 
5—WHAT ABOUT 


HANDLED? 
FUTURE TRENDS? 


chemical end use for acetylene.” This 
material is produced by the reaction 
of acetylene with chlorine to form 
tetrachloroethane, which is then dehy- 
drochlorinated to trichloroethylene as 
shown by the following equations: 


HC#CH -+- 2Cle — CHCle « CHCle 
2CHCle « CHCle 4- Ca(OH)e — 


2CHCl=CCls + CaCle + 2H20 


In carrying out the first of these two 
reactions, chlorine and acetylene are 
fed together into an agitated reactor, 
constructed of plain steel, and contain- 
ing tetrachloroethane as the reaction 
medium. Excess tetrachloroethane is 
removed from this first reactor as it is 
formed, and without additional purifi- 
cation necessary, 18 sent to a reactor 
where the second step reaction shown 
above is carried out. 

A 10% lime slurry is used in this 
dehydrochlorination step. A tower top 
temperature of 200° FP. allows trichlo- 
roethylene to distill overhead. Tri- 
chloroethylene can also be produced 
by thermal cracking of the tetrachloro- 
ethane at 1100° F. or by catalytic 
cracking (over a barium chloride cata 
lyst) at 450 to 600° FP. In any event, 
the crude trichloroethylene from this 
dehydrochlorination reaction is puri- 
fied by fractional distillation and then 
stabilized. 

The fourth chemical use for acety- 
lene in terms of 1955 markets is acry- 
lonitrile (vinyl cyanide). The direct 
synthesis of acrylonitrile from acety- 
lene and hydrogen cyanide is carried 
out under reaction conditions very 
similar to those used in the acetylene 
polymerization (MVA manufacturing) 
step in neoprene manufacture—tem- 
perature, pressure and catalyst are 
very similar—the only major differ- 
ence is the presence of HCN. About 9 
moles of gaseous acetylene are fed to 
the reactor for each mole of liquid 
HCN introduced. 

Ihe reactor is a rubber-lined cylin- 
drical vessel containing an aqueous 
solution of cuprous chloride, hydrogen 
chloride and alkali chlorides. It is a 
dense solution, containing only about 
36% water, but all of the salts are 
dissolved at the reaction temperature 
of 175° F. The reactant gases are 
bubbled beneath the surface of the 
catalyst solution and are maintained 
under only enough pressure to main- 
tain circulation in the system. The 
catalyst is withdrawn and regenerated 
after 1-2 months of operation 


As in MVA manufacture, small 
amounts of acetaldehyde and vinyl 
chloride are produced (from the water 
and the HCI in the catalyst solution) 
In acrylonitrile synthesis by this proc- 
ess, MVA is also produced as a by- 
product. However, acrylonitrile is 
produced in 80-85% yield, calculated 
on acetylene fed and in 90-95% yield, 
calculated on HCN fed. 
action is simply 


HC=CH HCN — CH 


Sherwood" states that the acryloni 
trile produced by this direct synthesis 
is very pure 99.9%) and is 
more reactive in polymerizations than 
is acrylonitrile produced from ethyl 
ene by the cyanohydrin route 


The main re 


CHCN 


(above 


The fifth most important use for 
acetylene as a chemical intermediate 
is in vinyl acetate manufacture. Acet 
ylene can be added directly to organic 
acids in the presence of catalysts, ac 
cording to the general reaction 


HC=CH -- RCOOH — 


RCOOCH=—-CH 


Production of esters of high molecu- 
lar weight acids requires higher acet- 
ylene pressures and higher tempera- 
tures than those required for vinyl 
acetate manufacture. Mercuric sulfate 
is used as the catalyst in vinyl acetate 
manufacture, according to Shreve."! 


A newcomer to commercial synthe- 
sis from acetylene, but one worthy of 
special mention here is the synthesis 
of acrylic esters from acetylene, car- 
bon monoxide, and alcohols in the 
presence of nickel carbonyl. This is 
the first instance of large-scale applica 
tion of an adaptation of one of the 
Reppe processes in this country. The 
general reaction is as follows 


HC#CH -+- CO ROH — 
CHe=-CHCOOR 


The Rohm and Haas process opet 
ated at the new Houston, Texas, 
plant’? employs mild reaction condi 
tions, the pressure being atmospheric 
and the temperature 30 to 50° C. 

Another chemical which is made 
from acetylene is acetylene black. This 
form of carbon black is made by the 
decomposition of under 
closely controlled conditions, and is 
sold at a premium price (as carbon 
blacks go) for dry cell batteries, and 
for the compounding of electrically 
conductive rubbers. Acetylene black 
production is concentrated in Canada 


acetylene 
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ACETYLENE ~ PRODUCT 
RECOVERED C,H, ,HC! 
46 
LBS VAPOR REACT 
MIXER EACTOR 
VINYL 
STILL 
CHLORIDE 
STRIPPER SCRUBBER 
CH,CHCI, 
CH,CHO 
_ 
76 HCI ADDITION 
LBS y 
REACTOR STILL EMULSION 
| | l POLYMERIZATION 
H,0 SCRUBBER 
ry ddd VAPORIZER NEOPRENE 
OVA P 
CH,CHO 
Ca(OH), a 
REACTOR 
22 ABSORBER 
Les eZ (CHy)N 
| INHIBITOR 
STILL 
REACTOR 
CaH,Cl, 
3 my TRICHLORO- 
STEAM “ ETHYLENE 
Cl, 
f emer o 
ABSORBER 
RECTIFICATION 
, ) 
HCN | A SCRUBBER 
ACRYLO- 
REACTOR a 
C — _ STRIPPER MVA NITRILE 
CH, COOH ¢ > 
' ] 
ios —_t- REACTOR 
H,S0, ( STILL STILL 
wae Meer vine 
SETTLER 
RECOVERY CH,CHO 
FURNACE | _ ETHYLIDENE DIACETATE 
FIG. 1--Pounds of acetylene required per 100 pounds of various products 
How Will it Be Made? Ea 
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1—HOW MUCH IS NEEDED? 
2—HOW WILL IT BE USED? 


How Will It Be 


ACETYLENE 


4—HOW WILL IT BE HANDLED? 


CETYLENE is made by one of 

two fundamental processes—from 
the reaction of calcium carbide with 
water—or from the cracking of petro- 
leum hydrocarbons. 

The classical method has been the 
reaction of calcium carbide with water 
according to the reaction: 

CaCs + 2H2eO — Ca(OH)s +- CoHe 

This reaction can be carried out by 
dropping nut-size chunks of carbide 
from special hoppers directly into 
water in a generator. A dozen such 
hoppers, holding five tons of carbide 
apiece, fit snuggly into special gondola 
cars. These hoppers are transferred by 
traveling cranes directly from the rail- 
road cars to the tops of the acetylene 
generator feed screws (usually on the 
opposite side of a firewall from the 
generator proper). 

About one gallon (8.3 Ibs.) of water 
is used per pound of carbide. Water 
flow to the generator is regulated to 
control temperature at about 70° C. 
and dilute lime sludge is constantly 
removed through an inverted U-leg. 

Alternately, a dry process may be 
used to generate acetylene from car- 
bide. In this process variation, only 
about one pound of water per pound 
of carbide is used and it is sprayed 
onto the carbide in a rotating drum. 
Careful temperature control must be 
practiced to prevent acetylene poly- 
merization and decomposition. In con- 
trast to the wet process, a dry calcium 
hydroxide is produced, which can be 
recycled to carbide furnaces. 

Calcium carbide is produced in an 


5—WHAT ABOUT FUTURE TRENDS? 


ee OF LBS 
2500 


40 45 50 


FROM CARBIDE 


55 60 


FIG. 2—-Sources of U. S. acetylene ((see note below) 


electric furnace where lime is reduced 
by coke according to the reaction: 
CaO + 3C — CaC2 + 3CO 

Petroleum coke is the preferred 
source of carbon® because of its low 
ash and high resistivity. Coke from 
coal is also widely used, however, and 
constitutes over 90% of the coke used 
in carbide manufacture today. 

In the event that the carbide plant 
is located adjacent to the chemical 





Table 2—Analyses of Feed to and Effluent from Acetylene Process 
Production Units 


Feed 
Natural 
Gas 


Mol. 


H, 
N, 
co 
On 
CH 


COs 43 


Cult 
Cilkk 


Cole 6.8 


GH 


C+ 4.6 


100.0 


(*) Includes heavier acetylenes. 
(*) Includes heavier paraffins and olefins 


Effluent Gas 
Oxygen Alr 
Schoch Oxidation Oxidation Wulff 


42.2 51.3 24,3 61.4 
1.6 54.2 
2.1 26.3 94 


92 4.6 
3.5 
3.5 
0.2 
1.0 
0.2 
0.1 
100.0 100.0 


100.0 100.0 





plant consuming the acetylene, the 
carbon monoxide may be piped to the 
chemical plant for the manufacture of 
methanol, acrylic esters, Oxo products, 
etc. 

Fig. 2 shows the relative importance 
of carbide and of petroleum as sources 
of acetylene and emphasizes the strong 
trend toward acetylene from petro- 
leum hydrocarbons. 

The page opposite this one shows 
some of the salient characteristics of 
the four different processes for making 
acetylene. In each case, the acetylene- 
producing reactor, which is the most 
important and distinctive part of each 
process, is shown schematically. The 
yield figures given are merely indica- 
tive and show approximate hydrocar- 
bon consumption in the cracking 
methods as well as approximate coke 
consumption in the carbide process. 
The exact yields from the various hy- 
drocarbon cracking processes vary 
rather widely with hydrocarbon feed 
composition and with such operating 
factors as hydrocarbon recycle. 

The cracking of petroleum hydro- 
carbons is the newer process, of high 
(Continued on page 1018) 

NOTE: Recent U. S. Dept. of Commerce figures 
indicate the 1955 total for acetylene from carbide 


to be nearer 500 million ibs., due to operation of 
carbide facilities considerably under capacity. 
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#1G. 3-—Four processes for acetylene from petroleum 
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A ( E ‘ Y a c '\ F How Will It Be Made? (Continued ) 


current interest for acetylene manu- 
facture. Although a variety of petro 
leum hydrocarbons may be used, rang 
ing from methane to heavy oils, natural 
gas has been used in most cases and 
the basic equation using methane is 
as follows 


2CHy — CoH 3H 


The problem of producing acetylene 
is primarily one of reaching an equi 
librium favorable to the formation of 
acetylene (temperatures of 1300-1600 
C.) and then of quenching the reaction 
products rapidly to prevent acetylene 
decomposition to carbon and hydro 
gen. Contact times of 0.1 to 0.01 sec 
ond or less are desirable 

In the above reaction, a _ large 
amount of heat must be supplied. This 
is done by electric energy in an arc 
(Schoch process), or by indirect heat 
exchange in a regenerative furnace 
(Wulff or Koppers-Hasche processes), 
or by partial combustion of the hydro 
carbon feed (Sachsse process) 

In the arc (Schoch) process, the 
maximum reaction temperature is only 
about 265° C. as contrasted to 1400 
to 1600” C, in the other processes. An 
arc process was Operated on a com 





THE CARBIDE PROCESS involves reducing lime with coke in an electric furnace. Here 
molten calcium carbide is pouring into ingot molds. 


mercial scale in Germany during 
World War II, but most of the U.S 
work on the arc acetylene process has 
centered at the University of Texas 
under Dr. E. P. Schoch. The Schoch 
process uses a rapidly rotating blower 
wheel which serves as one electrode 
A second strip electrode forms a V- 
shaped gas space around the periphery 
of the blower wheel, and the blower 
sends the process gas into this space, 
where the reaction takes place. Some 
carbon black is produced as a by-prod 
uct—about 250 Ibs./hr. in a plant pro 
ducing 20 million Ibs. of acetylene per 
year or about 1.5 Ib. per 1000 cu. ft 
of feed gas 

In the regenerative furnace (Wulff 
or Koppers Hasche processes), a 
checkerbrick furnace is used as a re 
actor. The furnace is first heated to 
cracking temperature by burning a 
hydrocarbon gas with air. The air sup 
ply is then discontinued and the gas is 
cracked over the hot brick surfac« 
Steam admixed with the feed sup 
presses ethylene formation. For con 
tinuous operation, two furnac: are 
operated as a unit so that one is being 





THE SCHOCH PROCESS, an clectric arc technique, uses a rotating blower wheel which 


also serves as one electrode (stationary one at right) heated while the other is carrvine out 
‘ c vil 


the cracking reaction 
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In the partial oxidation (Sachsse) 


process, the reaction: 
CH, 2 O. + CO 2H 


furnishes the heat. This reaction is 
actually the key to the commercial 
success of the partial oxidation process 
since the mixture of CO -+- Hoe is 
synthesis gas and a valuable feed for 
other petrochemical operations 

4 disadvantage of the partial oxida- 
tion process is the need for a tonnage 
oxygen plant which adds appreciably 
lo investment and operating costs 
Careful control of the velocity of the 
oxygen-hydrocarbon mixture fed to 
the specially-designed burner is nec- 
essary, as is careful control of the 
quench step where the gases are cooled 
by a water spray. However, operating 
characteristics of this process are well 
understood, according to Forbath and 
Gaffney,'** and fairly extensive oper- 
ating experience has been obtained in 
plants which have been operated in 
Germany and Italy. The charge gases 
to the burner are mixed in a ratio of 
0.65/1.00, oxygen/methane. The oxy- 
gen is consumed completely in the 
flame as is two thirds of the methane; 
the remaining one third of the methane 
is cracked to acetylene 

Ihere is a possible variation of the 
partial oxidation process which uses 
air rather than oxygen. Although this 
avoids the investment cost of the ton 
nage oxygen plant, the large amount 
of nitrogen in the product gases com 
plicates purification and lessens the 
value of the by-product gases for syn- 
thesis Operations. 

As a general summary, the partial 
oxidation process is the only one which 
has been put into large scale commer 
cial operation in the United States 
Ihe regenerative furnace process has 
been the subject of intensive sales de- 
velopment, but no plants have been 
built to date. The high power con 
sumption of the arc process (as much 
per pound of acetylene as for calcium 
carbide production—about 5 kw. hrs 
lb. of acetylene in either case—repre- 
senting about one cent/Ilb. CeHe) 
makes this process seem least likely of 
commercialization since elimination of 
high power requirements has been the 
main reason for advocating any of the 
petroleum-derived acetylene processes 
over the tried and proven carbide 
process. Analysis of feed and product 
from various acetylene processes is 
shown in Table 2 (p. 1016) 
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THE SACHSSE PROCESS has been used in this huge — oxidation acetylene plant 


of American Cyanamid Co. at 


THE WULFF PROCESS employ 


pilot operation 


ortier, La 





regenerative “checker” furnace, shown here in the 
of Wullf Proce Co. in Maywood, Calif 


How Is It Handled? 


1OY 














ACETYLENE 


HE reaction of calcium carbide 
with water produces an acetylene 
gas of 99.6% purity; however, most 
of the acetylenic products produced by 
the cracking of petroleum gases con- 
tain 8-16% CsHe, as described by 
Sherwood,'* and as shown in Table 2 
(page 1016) taken from Happel and 
Marsel.'* Although some work has 
been devoted to the direct utilization 
of such dilute gases in chemical proc- 
esses, it is necessary in general to 
purify and concentrate the acetylene. 
Ihe dilute acetylene gases from the 
hydrocarbon processes pose several 
engineering problems. First, there are 
olefins and higher acetylenes which 
may be objectionable or hazardous in 
subsequent processing. Crude are and 
pyrolytic acetylene products pose simi- 
lar problems but acetylene products 
from partial oxidation processes con- 
tain large amounts of carbon dioxide. 
As pointed out by Aries and 
Cziner,” the major investment and op- 
erating costs in the hydrocarbon acety 
lene processes are in the separation 
and purification steps. Separation and 
purification of the acetylene from the 
cracked gases may be carried out by 
selective adsorption, solvent extrac- 
tion, or a combination of the two. The 
actual choice of processes depends on 
the concentration of acetylene in the 
cracked gas, and the nature of the ma- 
terials present in the cracked gas, other 
than acetylene 

Acetylene may be scrubbed from 
dilute acetylene-containing gases by a 
variety of solvents. Scrubbing with 
water under pressure may be em- 
ployed. A number of organic solvents 
have been advocated, however. 

As described by Sherwood,’ Ger- 
man war time purification processes 
for dilute acetylene from hydrocar- 
bons consisted largely of water scrub- 
bing. Diacetylene was removed in a 
first water scrubber at 160 psi. The 
scrubbing water from this first tower 
was then stripped of acetylene and the 
dissolved diacetylene remaining was 
discarded, the recovered acetylene be- 
ing recycled to the first tower. The 
acetylene from the first scrubber was 
sent to a second water scrubber where 
almost all the acetylene and COs were 
absorbed, leaving an off gas consisting 
primarily of hydrogen and methane. 
Upon depressuring the acetylene solu- 
tion from this second tower to one 
atmosphere (through an expansion tur- 
bine), the balance of the methane and 
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1—HOW MUCH IS NEEDED? 
2—HOW WILL IT BE USED? 
3—HOW WILL IT BE MADE? 


4—How Will It Be Handled? 


5—WHAT ABOUT FUTURE TRENDS? 


hydrogen is released. The solution is 
further depressured to 40 mm. Hg 
absolute pressure, releasing the acety- 
lene and COz. Caustic scrubbing gives 
a 98-99% acetylene product. 

Power costs for this complex purifi- 
cation scheme (two water scrubbers, 
three strippers, and a caustic scrubber) 
run about one kwh./lb. of acetylene 
and the process requires a considerable 
outlay for equipment. 

Modern American practice as de- 
scribed by Happel and Marsel'* tends 
away from water scrubbing to a choice 
between Hypersorption (with a final 
solvent scrubbing) and a solvent ex- 
traction process. 

In Hypersorption, dilute product 
gas from the hydrocarbon acetylene 
process is compressed to 45 psi. and 
fed to the Hypersorption tower. In this 
adsorption-fractionation process, an 
overhead product contains methane, 
hydrogen, some COs, and inert gases. 
The bottoms product contains pro- 
pane, propylene, higher acetylenes and 
steam introduced to the stripping sec 
tion of the Hypersorber. 

The side cut from the column con 
tains acetylene, containing only some 
ethane, some ethylene, and some CO 
This side cut is introduced into a sol 
vent extraction tower for final acety 
lene purification. Dimethylformamide 
(DMF) absorbs all the acetylene. The 
acetylene-rich solvent is heated to re- 
lease acetylene, the vapors are cooled 
to condense any entrained DMP, and 
a 99% pure acetylene product is ob 
tained. 

In solvent extraction, an oil wash is 
necessary as an initial step to remove 
higher acetylenes and other materials 
which would be 1) absorbed with the 
acetylene and contaminate the product 
gas, and 2) retained in the solvent and 
polymerize, contaminating the solvent 
Thus, the dilute process gas is com- 
pressed in three stages to 110 psi., is 
oil washed to remove Cs -+- hydrocar- 
bons and is passed through a bed of 
carbon to remove any entrained oil 
The oil is stripped with the natural 
gas feed to the process to remove dis 
solved acetylenes. A DMF tower is 
then used in the same manner as the 
tower which follows the Hypersorber 
in the setup previously described, ex- 
cept that a larger tower is used in the 
present case since it handles a much 
larger gas throughput. 

Economic estimates by Happel and 
Marsel'* indicate about one cent/Ib 


of acetylene differential in favor of 
Hypersorption (plus solvent finishing) 
over a complete 
with total 
running 3.7 cents/Ib. for 


solvent extraction 
purification costs 
Hypersorp- 
tion vs. 4.7 cents/\lb. for extraction. 
Work continues on 
separation techniques. One new devel- 
opment is the 
sorbents 


process, 


new acetylene 


class of selective ad- 
sieves.” 
These materials, developed by Linde 
Air Products Co., rely 
in molecular size and polarity and can 


from 
7 


called “molecular 


on differences 
be used to acetylene 
propane and 
Another new development is the new 
chemical, dimethy! sulfoxide, recently 
announced as commercially available 
from Stepan Chemical Co.'* Dimethy] 
sulfoxide is advocated as a solvent for 


separate 


higher hydrocarbons 


acetylene, absorbing 32% more acet- 
ylene than acetone and having three 
times longer life in acetylene cylinders 

Once available for chemical synthe- 
sis, whether prepared by the carbide 
or hydrocarbon route, acetylene must 
be handled with care This is due to 
the fact that unlike most 
compounds, will decompose into its 
elements with the 


acetylene, 


evolution of heat, 


CeHe — (¢ 2He, liberating 54.9 
Keal./gm. mole (3800 Btu./lb.) of 
acetylene decomposed. Thus, it is 


really “happier” when decomposed 
into its elements than when combined 
Also, unlike most organic compounds, 
it can explode in the absence of any 
air, as shown by the above equation 

In addition to exploding in the ab 
sence of air, acetylene has the disad- 
vantage of having some of the widest 
explosive limits of any compound 
Ihe explosive limits of acetylene in air 
range from 2.5% to 80% 

Until after World War II, the safe 
limits on acetylene were considered to 
be 100° C, 
psi. Then, it was learned that German 
workers had operated safely and suc- 
cessfully at 300 psi. and at tempera 
tures of 250° (¢ 

Ihe statement that 
the German workers freed the chem 
istry of acetylene from the limitations 
imposed by the hazards involved. It 
has been stated that raised the 
vinylation reaction to a status compar- 
able with sulfonation or nitration, as a 
workable and commonplace industrial 
process. 

Subsequent work in this country by 
General Aniline and Film Corp. has 
been carried out at 


and a top pressure of 30 


has been made 


they 


pressures up to 


PETROLEUM 1955 


PROCESSING, 


July, 








EXPLOSION DISCS 




































































~ H,0 —), 
) 
Cond 
| WET FLAME 
ARRESTOR = —— >) 
| 
y 
nH 2) 
2 
\ ;} WATER SEALED MULTITUBULAR 
PUMP REACTION 
TOWER — 
/ 
I; ORY FLAME 
ARRESTOR — 
a en 
— —_—____— —— -~—-+f 
REACTOR HEAD 
FILLED WITH 
RASCHIG RINGS pz4 
/ 4 : 
/ 4 AUt 
/ 4 4 
- 4 <a 
FIG. 4-—Safe practices in acetylene manufacture and handling 
3000 psi tenfold above German _ tion of the acetylene with water vapor _ by filling the heads of heat exchangers 
war-time practice and one hundred lessens the explosive hazard where wet with Raschig rings Safety was 


fold above the previous | 
ating limit 
feutonic thoroughness with American 


S. safe oper 
Through a combination of 


inventiveness, several basic design 
principles were developed to make 
such operation possible These are 


shown graphically in Fig. 4 
summarized as follows 


1—Elimination of 


and are 
factors which 
initiate and permit decomposition 
2—Prevention of detonations and 
acetylene decom 
position to slow reactions 
3—Design of 


stand 


confinement of any 
with 
pres 
sures and prevent damage in the event 
of detonation 

Factors which decomposi 
tion include metallic salts of acetylenes 
and peroxides of 


equipment to 


moderate decomposition 


initiate 
higher acetylenes 
Acid conditions may be maintained to 


decompose metallic acetylides where 
there is a possibility of forming them 
Antioxidants added in 


trolled amounts to those sections of a 


may be con 


system where higher acetylenes may 
be present. The use of water-sealed 
compressors avoids metal-to-metal 


contact and the possible production of 


hot spots as focal points for acetylene 
decomposition 

It has further n determined that 
moisture vontent is an important fac 
tor in preventing the initiation of acet- 


ylene decomposition 


bes 


issuring satura 
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acetylene can be tolerated in the proc 
ess. Although thermal decomposition 
of acetylene will occur only at temper 
500” ¢ increased 
temperature in lower ranges makes in 
itiation of 


atures of about 


decomposition by other 
agents more likely 

Low markedly 
the possibility of igniting acetylene and 
a threshold (at 
10 psi.) below which acetylene cannot 
be ignited by a platinum fuse wire, for 
example. Nitrogen, hydrogen, helium 
and hydrocarbons have found 
effective in preventing acetylene de 
compositions, At 100 psig., 40% natu 
ral gas or 60% helium rendered acety 
lene non-explosive. The effectiveness 
of hydrocarbon diluents was found to 
increase with the molecular weight of 
the hydrocarbon. In German work, up 


pressures decrease 


pressure exists about 


been 


to 60% of nitrogen was circulated 
with acetylene. 
Detonations have been prevented 


successfully by 
plicity of 


multi 
spaced metal sul 


provision of a 
closely 
faces throughout all parts of the equip 
ment to cool any flame front which is 


accidentally initiated. Free spaces in 
reaction equipment were limited to 
about a quarter of an inch by filling 


large pipes with small bore tubing and 


achieved at some penalty in gas ci 

culation cost and pressure drop 
Pure, dry acetylene is stable below 

inch 


1.8 atmospheres pressure in 0,2 
tubes and is stable below 1.4 
0.8-inch tubes, it has been found, In 
the German plant for butinediol man 
ufacture, all acetylene pipe lines under 
pressure were filled with tubes of 0.5 
maximum Along the 


German 


inch diameter 


lines of piping configuration 


work with dry acetylene at 18 atm 
pressure showed that elbows in pipe 
lines tended to be focal points for acet 
ylene decomposition Special pac ked 


water wash towers have been installed 
as decomposition traps where possible 

Equipment is designed to withstand 
ten times the plant operating pressure 
preventing disastrous ruptures in cas 
If, in spite of 
detonation 


of mild decompositions 
ill precautions, a should 
develop within the equipment, rupture 
discs are installed at numerous point 
Also, acetylene 


commonly lo 


throughout the plant 


reaction equipment 1s 


cated in concrete stalls of the type 
used in the hydrogenation of petro 
leum. No one is allowed in these stall 


during operation and all controls are 
handled from an operating floor on th 


outer safe” side of the tall 


What of Future Trends? 





1—-HOW MUCH IS NEEDED? 
2—HOW WILL IT BE USED? 


ACETYLENE 


3-—HOW WILL IT BE MADE? 
4—HOW WILL IT BE HANDLED? 


5 —What About Future Trends? 


*UTLURE trends for acetylene look 
k ery promising. Future prospects 
resins, and acry- 
The trend to- 
acetylene as a 


for neoprene, vinyl 


lonitrile are booming 
vard the use of raw 
material for these various products is 
favorable 

One of th 


the future 


big question marks for 
involves full-scale commer- 
ialization of the various Reppe prod 

ts in this country. Although much 
has been published about the poten 
tialities of cyclooctatetrene, polyvinyl- 
pyrollidone and butinediol,'” they have 
been restricted to the pilot plant scale. 
It is true that Rohm and Haas have 
built a plant for acrylic acid manufac 
ture at Houston that General 
Aniline and Film is extrapolating the 


and 


pilot plant experience gained at Gras 
selli, N. J., to full-scale operations at 


Calvert City, Ky. Broader acceptance 


of some of the novel end-products of 
the Reppe reactions will be necessary 
to broaden this general use of acet- 
ylene 

Aside from a wide variety of acet 
ylene derivatives offered by General 
Aniline and Film, other companies are 
active in the field as well. Air Reduc 
tion Chemical Co. is offering tertiary 
acetylenic alcohols and glycols, made 
by the addition of acetylene to ketones 
Dimethyl hexyndiol from acetylene 
and acetone is used as a starting mate 
rial in the synthesis of the insecticide, 
allethrin. 

Methyl 
made 
route 
now 
plant 


pentynol, a hypnotic, is 
from acetylene by 
Reilly Tar and Chemical Co 
operates a half-million 
manufacturing 


this same 
pound 
acetylenic alco- 
hols; they have been in commercial 


production of these materials for two 








, directly to 
your PL 





years. Reilly also is synthesizing pyri 
dine and alkyl pyridines from acety 
lene and put this process on a com 
mercial scale in 1953 
Others are working 
new products from acetylene 
can Cyanamid has 
starting 
These 


over 


diligently on 
Ameri 
a new diarylethane 
with and 


process, acetylene 


toluene. diarylethanes can be 
clay catalysts to give 
methylstyrene as an 
material for plastics 
Although all of this points to grow 
ing acetylene uses, both the over-all 
growth of and the 


preferential growth of either the car 


cracked 


important raw 


acetylene usage 
bide or hydrocarbon routes depend on 
the availability of low 
It has been very 
the conflict 
ducers and the licensors of 


cost acetylene 


interesting to watch 


between the carbide pro 


hydrocar 


bon acetylene processes shown by 














FIG. S—Processors have many different ways of obtaining acetylene 
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advertisements in the various chemi- 
cal and petroleum trade journals, as 
illustrated on these pages. 

The carbide producers, on one hand, 
have been plugging the concept of 
“pipe line acetylene” and “acetylene— 
sold by meter”—encouraging prospec- 
tive consumers of acetylene to locate 
adjacent to strategically located car- 
bide acetylene plants, locations usually 
offering other basic raw materials in 
the vicinity, and close to markets as 
well. 

Licensors of acetylene processes 
(and particularly of the Wulff process) 
have been singing the virtues of “low 
cost acetylene—for high demand prod- 
ucts.” The “box score” for post-war 
installations is shown in Table 3. 

Investment costs are generally con- 
sidered to be lower per 1000 cu. ft. for 
acetylene from carbide. A figure of 
$6.00 for carbide acetylene has been 
quoted* as compared to $8.95 for 
Wulff process acetylene. However, 
Happel and Marsel'* quote investment 
figures for 20 million Ib./yr. plants of 
$2.50 for the Schoch process, $7.85 
for the Sachsse process (largely in the 
oxygen plant) and $1.80 for the Wulff 
process. 

The cost of carbide acetylene has 
been estimated at 11 cents/Ib.,* based 
on calcium carbide at $60.00/ton. It 
is further estimated that improved fur- 
nace design and lower power costs 
may give 94 cent acetylene from car- 
bide. The break-even point now may 
be as low as 74% cents 

In contrast, the cost of acetylene 
from hydrocarbons is estimated to be 
somewhat lower. Sherwood" estimated 
costs from 4.2 to 4.9 cents/Ib. for 
dilute acetylene from hydrocarbons by 
the three processes, with costs of 98% 
acetylene (comparable in purity to that 
obtained directly from carbide) run- 
ning about 8 cents (November, 1948, 
prices). A much greater spread be- 
tween estimated costs for the various 
acetylene-from-hydrocarbon processes 
has been presented by Happel and 
Marsel'* who quote costs, in cents/Ib. 
of acetylene, as follows: 

Process 


Schoch Sachsse Wulff 


Exclusive of 
purification 

For purification 

For pure acetylene 


6.06 
3.69 
9.75 


5.90 
3.64 
9.54 


2.26 
3.58 
5.84 


These figures, paradoxically, show 
the lowest cost for the Wulff process, 
as yet unapplied on a large scale, and 
almost the highest cost for the Sachsse 
oxidation process, the only process 
used widely in this country. 

All three hydrocarbon acetylene 
processes seem to be competitive with 
the older carbide process, depending 
on local availability of raw materials 
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Table 3—The Acetylene Box Score 
(U.S. expansion since World War II) 


Acetylene 


Producer Process 


DuPont 

DuPont 

General Aniline 
General Aniline 
Air Reduction 

Air Reduction 
Reilly Tar & Chem 
Reilly Tar & Chem 
Rohm & Haas 
Goodyear 

U. S. Rubber 

B. F. Goodrich 
General Tire 

B. F. Goodrich 

B. F. Goodrich 

B. F. Goodrich 
Dupont 
Hooker-Detrex 


arbide 
arbide 
arbide 
arbide 
arbide 
arbide 
arbide 
arbide 
‘arbide 
arbide 
‘arbide 
arbide 
arbide 
arbide 
arbide 
arbide 
arbide 
‘arbide 


AR FRR FF FAA AAAFAFAAAASL 


Monsanto Hydrocarbon 
oxidation 
Hydrocarbon 
oxidation 
Hydrocarbon 
oxidation 
Regen 
furnace 


Carbide & Carbon 
Amer. Cyanamid 


Wulff Process Co 


and on local utility costs. The back- 
ground of successful operation plus 
the desirable synthesis gas by-product 
gives the Sachsse process most instal- 
lations to date, but attractive paper 
economics plus intensive competitive 
salesmanship may push the Wulff or 
Koppers-Hasche processes ahead rap- 
idly. 

Both carbide acetylene and hydro- 
carbon acetylene will continue to grow, 
hydrocarbon acetylene at a faster rate, 
Carbide acetylene will remain domi- 
nant for filling acetylene cylinders at 
scattered points and will expand at 
new carbide plants delivering pipe line 
acetylene to a cluster of surrounding 


Product 


Neoprene 
Neoprene 

Reppe products 
Reppe products 
Vinyl acetate 
Acetylenic alcohols 
Acetylenic alcohols 
Pyridines 

Acrylic esters 
Vinyl chloride 
Vinyl chloride 
Vinyl chloride 
Vinyl 
Vinyl 
Vinyl 
Acrylonitrile 
Trichloroethylene 
Trichloroethylene 


Acrylonitrile 
Vinyl esters 
Acrylonitrile 


Cylinder acetylene 


Plant Location 


Louisville, Ky. 
Montague, Mich. 
Calvert City, Ky 
Grasselli, NJ 
Calvert City, Ky 
Boundbrook, N.J. 
Indianapolis,Ind 
Indianapolis,Ind. 
Houston, Texas 
Niagara Falls, N.Y. 
Painesville, Ohio 
Louisville, Ky. 
Ashtabula, Ohio 
Niagara Falls, N.Y 
Calvert City, Ky 
Calvert City, Ky. 
Wyandotte, Mich, 
Ashtabula, Ohio 


Scale 


Large 
Large 
Large 
Pilot 

Large 
Pilot 

Large 
Large 
Large 
Large 
Large 
Large 
Large 
Large 
Large 
Large 
Large 
Large 


chloride 
chloride 
chloride 


Texas City, Texas Large 


Texas City, Texas Large 


New Orleans, La Large 


Maywood, Calif Large 


chemical plants. Arc process hydro- 
carbon acetylene will be made where 
power costs are low and where limited 
quantities of acetylene are needed, The 
big plant expansion race will be be- 
tween oxidation processes such as the 
Sachsse process, and thermal processes 
such as the Wulff process. 

What will the future hold? New 
markets for new acetylene chemicals? 
More new acetylene consumers clus- 
tered around huge, efficient carbide 
plants? More and better utilization of 
acetylene from hydrocarbons? : Prob- 
ably all of these—so keep your eye on 
acetylene, the chemical with a_ big 
future. 
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BUTADIENE NOW, PETROCHEMICALS NEXT? former government plant at Houston, now owned by new firm, Petro-Tex Chemical 


It’s an Easy Shift. . . 


Corp., who figure . . 


From Butadiene to Petrochemicals 


CQUISITION of one former gov- 

ernment-owned butadiene plant 

has not only been signaling the start of 

a petrochemical venture for its new 

owners, but is opening the door to 

probable further diversification in the 
field. 

Food Machinery & Chemical Corp., 
successful bidder for the 90,000-short 
tons/year plant formerly operated by 
Sinclair Rubber, Inc., at Houston, an- 
nounced May 20 that jointly with 
Tennessee Gas Transmission Co. it 
had formed a new company—Petro- 
Tex Chemical Corp.—to own and 
operate the $24,197,000 plant. 

Plans of the new owners may in- 
dicate a pattern to develop with other 
butadiene plants now in the hands of 
private business.* The Houston plant 
is scheduled for an increase in capacity 
of at least 50% within five years. Part 
of the increase already is being de- 
signed. 

Food Machinery, already in the 
chemical field, has been wanting to get 
its foot into petrochemicals for some 
**The Pattern Changes for Petroleum’s Role 


in Synthetic Rubber,” Perroteum Proc- 
essino, March, 1955, pp. 375-381. 
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By D. P. THORNTON, Jr. 
Southwestern Editor 


time. So when the butadiene plants 
were put up for sale, it bid and 
simultaneously negotiated a contract 
with Tennessee Gas Transmission to 
become equal partners if the bid was 
successful. TGT could furnish not 
only its share of capital but also basic 
raw materials should the need mate- 
rialize. 

FMC’s plans were still more am- 
bitious, however, because with TGT’s 
supplies of light hydrocarbons (it owns 
one natural gasoline plant and has 
working interests in others) it could 
go the whole gamut of possibilities de- 
rivable from methane through the 
Cio’s. TGT likewise has been desirous 
of getting into petrochemicals. 

The butadiene plant does not at 
present draw all its butylenes from 
Sinclair’s Houston refinery. The bal- 
ance comes from several other re- 
fineries in the nearby area. Sinclair 
will continue as a major supplier 
under long-term contract and the in- 
ference is that the others likely will 
continue. 


If there is a deficiency, TGT can 
make up the difference in the form 
of butane and the plant will install ad- 
ditional dehydrogenating facilities to 
convert it to butylenes, providing the 
butane cannot be purchased more ad- 
vantageously from others. 

Butadiene will be marketed at the 
same price as prevailed under govern- 
ment operation for the foreseeable 
future. This despite the fact that, as 
a privately-owned enterprise, the plant 
now will be subject to income and 
property taxes. 

Present expansion plans are syn- 
chronized with those already an- 
nounced for the adjacent Goodyear 
Synthetic Rubber Corp. plant. Petro- 
Tex has not announced what the initial 
increase for its plant will be. It makes 
no bones about its intention that syn- 
thetic rubber will not be its only out- 
let for butadiene. Company has an- 
nounced, however, that engineering 
has already commenced for an initial 
expansion and that start of construc- 
tion is anticipated for late 1955; un- 
officially, about 10% or roughly 10,- 
000 short tons annually looks like a 
good guesstimate. Bottleneck removal 
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may account for a part of this. 

Also announced are plans to con- 
struct a research center in the New 
York area, site undisclosed, which will 
cost approximately $1,500,000. Work 
there will concentrate about the de- 
velopment of other butadiene petro- 
chemicals than indicated applications 
in such materials as nylon. Process 
research also will be initiated in 
Houston. 

The annual! research expenditure will 
be on the order of $1,000,000 and will 
come from a “substantial portion” of 
the profits of the new corporation. 
Company also says this is just the first 
step in basic research into petrochemi- 
cal possibilities of the raw materials 
which can come from Petro-Tex’s pres- 
ent operations and those which TGT 
can supply. 

At present, it is not clear whether 
Petro-Tex will make intermediates or 
finished products from butadiene petro- 
chemicals its research may develop, 
or merely supply the butadiene. 

Down the road TGT is looking into 
the possibilities of constructing a strip- 
ping plant in the Channel area astride 
a loop or by-pass of a gas line and 
can, if necessary, either gather or 
cause to be gathered the required gas 
from uncommitted sources. 

This stripping plant could not only 
provide butane for dehydrogenation 
but likewise pure fractions of other 
hydrocarbons. Also, plants now supply- 
ing Petro-Tex with butylenes from 


Do You Know 


By B. H. WEIL 


Manager, Information Services 
Ethyl Corp. Res. & Engrg. Dept. 
Detroit, Mich. 


A regular department intended 
to help administrators and operat- 
ing men alike keep abreast of 
technical names and processes in 
the petrochemical field. 


Hydrochloric Acid 


Hydrochloric acid, which has the sim- 
ple formula HCl—an atom of hydro- 
gen and an atom of chlorine—is a 
chemical which is at least partially 
familiar to chemistry student and pe- 
troleum man alike. What is not so 
well known about this chemical, how- 
ever, is that it is now produced in very 
large quantities (over 50% of total 
production) as a byproduct from 
petrochemical and related reactions— 
the chlorination of hydrocarbons such 
as natural gas, benzene, olefins, etc. 
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streams containing other C; homolo- 
gues which are returned to them might 
prefer to sell the whole stream. Such 
an arrangement probably would be the 
first step preceding a stripping plant 

The Petro-Tex plant, is located on 
a 275-acre site southeast of Houston 
on the Houston-Pasadena highway. It 
is the second largest butadiene plant, 
exceeded only by the 95,000 ton plant 
at Pt. Neches, Texas, purchased by 
Goodrich, U.S. Rubber, Gulf Oil and 
The Texas Co. 

Present operations area involves 
only 88 acres with the unimproved 
sections lying south and west of it. 
Facilities include units for feed prep 
aration of raw stocks received by pipe 
line and tank car to segregate n-buty 
lene, catalytic dehydrogenation of this 
to butadiene, furfural extractive dis- 
tillation to recover pure butadiene and 
segregate butylene-2 for recycling, and 
propane recovery facilities. By-prod- 
ucts include isobutane, n-butane and 
isobutylene polymer. 

Other facilities include a 35,000 
Kw turbogenerator, which also sup 
plies power to the adjacent synthetic 
rubber: plant and sells the excess to 
Houston Lighting & Power Co., steam 
generators for both plants and three 
wells with a total pumping capacity of 
3700 gpm. The plant has 60 buildings, 
30 of which are of masonry construc- 
tion, and 54 major and 11 smaller 
storage and surge tanks. There are ap 
proximately 450 employees 


These Words? 


Pronounced “hy-dro-klo-rick ass-id,” 
it is a solution of hydrogen chloride 
gas in water; in industry, the name 
“hydrochloric acid” is sometimes used 
interchangeably with “hydrogen chlo 
ride.” The commercial acid is also 
known as “muriatic acid,” and is a 
clear, yellowish, fuming, poisonous 
liquid, 

Hydrochloric acid finds extensive 
use in the manufacture of chemicals, 
including dyes, intermediates, ethyl 
chloride for TEL, vinyl and vinylidene 
chlorides for plastics, and others. In 
the petroleum industry, it is used in 
the acidization of oil wells, the isomer 
ization of n-butane to isobutane, etc 
Another extensive use is in the field of 
metals — pickling, etching, descaling, 
cleaning, leaching of ores. It also finds 
use in the conversion of corn into corn 
sugar and in the production of mono 
sodium glutamate 

Classic method of manufacture has 
been the reaction of common salt and 
sulfuric acid, the hydrogen chloride 


evolved as a gas then being absorbed 
in water. This method is rapidly fad- 
ing from the scene and is being re- 
placed by the burning of hydrogen in 
an atmosphere of chlorine and, as 
mentioned, by the use of vast quanti- 
ties of byproduct hydrogen chloride 
from the chlorination of hydrocarbons. 

Total production currently exceeds 
three quarters of a million tons a year, 
and is at present somewhat in excess 
of demand. When this excess will be 
eliminated will depend on the con- 
struction of additional HCl-using 
plants and the success of inroads on 
markets for competing sulfuric acid 


Acrolein 


Acrolein, pronounced “ah-crow-lee 
ihn,” is a colorless to yellowish liquid 
which has the irritating, choking odor 
that gave it its Latin-based name 
(“sharp to smell”). It is highly flam 
mable, toxic, lighter than water, and 
soluble in water, alcohol, and ether 
It has the formula CHe:CH*eCHO, 
which means that as an olefinic alde 
hyde it possesses two points of high 
reactivity: the olefinic double bond 
(C:C) and the carbonyl (C:O) part of 
the aldehyde (*CHO) radical. 

Although over 800 acrolein deriva 
tives have been reported in the litera- 
ture, and the product has been com- 
mercially available in limited quanti 
ties since 1946, price and handling 
hazards have until recently combined 
to limit progress. Now, however, two 
major petrochemical companies are 
producing or planning to produce 
acrolein in large quantities at a dras 
tically reduced price. Both will offer it 
for sale as such, although it is reported 
that some (smaller) users will prefer to 
bypass the handling difficulties by pur 
chasing acrolein derivatives. End prod 
ucts based on acrolein will include 
synthetic glycerine (by a new process), 
methionine, drugs, textile chemicals, 
and plastics. 

In the past, acrolein has been pro 
duced by the oxidation of allyl alcohol 
(a propylene derivative, currently used 
in the synthesis of glycerine), by the 
dehydration of glycerine itself, or even 
by the destructive distillation of fats 
At least one of the major producers, 
however, is said to plan to produce it 
by the catalytic oxidation of propylene 
As mentioned frequently in this series, 
propylene is a constitutent of refinery 
cracked gases, and can be prepared 
deliberately by the cracking of pro 
pane 

As Chemical Week recently put it, 
“commercial chemical development 
has racked up an impressive achieve- 
ment in harnessing a rambunctious 
chemical—acrolein—for industrial ap- 
plication wi 
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inclair-BAKER RD 150 


PLATINUM CATALYST 


ds and 
aranteed high yiel 
- Wife at high octane level 


; _ lean = 


enc0 


REGENERATES IN SITU..! 


The initial efficiency plus regenerative features of Baker's 
RD150 are unique and of major importance to the petroleum 
industry. RD150 assures greater yields at high octane levels 

. exceptionally long periods of operation . . . regenera- 
tion in situ! RD150 is a joint development of Baker & Co., Inc. 
and Sinclair Research Laboratories. It is presently being used 
by such companies as Sinclair, Socony and Pure Oil. 

The very extensive facilities for manufacture and refining 
in modern Baker plants, provide full assurance of prompt 
deliveries and service. 

Upon request, a Baker representative will be glad to give 
you detailed information. 


BAKER 


& COMPANY, INC. oy 


113 ASTOR STREET 
NEWARK, N. J. 





ATINUM METALS RESEARCH 
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PETROLEU M PROCESSING PLANT PRACTICES 





Practical Tips and Ideas for Improving Operations 


s"p 


pe 
2 (3/6 Bore 
in tank wall ; . Packing 


“oe gland 
a2 Pipe 


Weld //8" rod 
to 2" pipe 





Adjustable water drawoff can be installed on “live” gasoline storage tanks 


Tank Water Drawoff Is Adjustable 


Go ONY-VACUUM Oil Co's re-  justable drawoff is to fabricate a sleeve center the upper end of the drill bit 
J finery at East Chicago, Ind., has out of 3-in. pipe. One sleeve end An 
installed adjustable level water draw to be welded to the outside of the — serted 
off lines on some of their “live’ gasoline tank has a 30 degree cut 
gasoline storage tanks which do not Ihe other end of the sleeve has 


air-motor driven drill bit is in 
through the guide bushings 
and the open 3-in. gate valve. A hole 
a is drilled through the bar stock plug 
have sumps welded flange and the tank wall. As 

Several advantages result from ad Ihe sleeve is welded with a leak 
justable level drawoffs. They are useful tight bead—to the tank exterior at the 
when there is a small leak near the’ desired location. Into the sleeve 


soon as the 
tank wall is penetrated, the drill bit 
is removed and the 3-in. gate valve 
is closed immediately to minimize spill 
tank bottom. Water in the tank is inserted a “plug” of 3-in. solid bar ige from the tank 


controlled to a higher level, allowing stock—one end having a 30 degree Ihe upper drill guide is replaced 


the water, not the product, to leak cut, the other end being perpendicular by packing and a packing nut, into 
from the tank until repairs are possi to the sleeve walls. This plug is neces which is inserted the prepared 2-in 
ble. Also, it is possible to obtain maxi sary to furnish a square surface for a drawofl nozzle—complete with a 


mum tank drainage prior to interior drill to begin its bite closed valve on the outer end, The 


repairs Or inspection After inserting the plug, a guide gland nut is tightened, the 


3-in. sleeve 
An installed adjustable drawoff is bushing is inserted into the sleeve to 


valve is opened, and the drawolf noz 
shown in the photograph above. The center the lower end of a drill bit. The —zle pushed into place 
drawoff consists of a slanted nozzle 3-in. gate valve—full open—-and the Now the adjustable level drawofl 
which can slip into or out of a pack packing gland are attached to the is ready to 
ing gland attached to a “sleeve” welded _ sleeve. Instead of using packing and a_ tank by gravity or by the use of a 
to the tank wall at a 60 degree angle nut while drilling the hole, a guide small suction pump that is connected 
The end of the drawoff next to the bushing ts placed onto the gland to to the 
tank bottom has an angled cut so as to 
be parallel to the tank bottom—see the 


remove water from the 


outer end of the 2-in nozzle 





drawing above. Along this angled cut, 
a single piece of “%-in. rod is welded Cash in on Your Iideas!! 
lengthwise to prevent the drawoff from 
being closed when pushed flush with Do you know of some “off-the-beaten-track” improvisation 
the tank bottom around your plant? Why not write it up as a plant practice item? 
The entire 2-in. nozzle can be re PETROLEUM PROCESSING will pay for those acceptable for publica 
moved through the packing gland, tion. Take a look today, then send us the idea along with a photo 
while simultaneously closing the 3-in or drawing. Send your ideas to 
sleeve valve to prevent gasoline spill- Plant Practices Editor 
age PETROLEUM PROCESSING 
Installation of the drawoff on a 330 West 42nd Street 


tank filled with gasoline required the New York 36. N. ¥ 


development of several special tech- 











niques 


First installation step for the ad- More Plant Practice Tips on page 1028 > » & 
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Aromatics Recovery 


TENNESSEE’S 


SO2 


Liquid SULFUR DIOXIDE 


SORYENT 


Liquid Sulfur Dioxide ha 
itself as the 


proven 
efficient and economical 
olvent for the recovery of aro 
mati It is completely miscible 
with aromatic hydrocarbons over a 
wide temperature range, while the 
solubility of napthene and paraffin 
hydrocarbons is limited and de 
creases with decreasing temperature 
Recovery of a higher percentage 


is obtained 


Tennessee's high quality Liquid 
Sulfur Dioxide can be effectively and 
economically applied to your 

We would like the 
of di 


operation 


privilege cussing this with you 


Available in: 
Cylinders, Ton Drums, 
Tank Trucks and Tank Cars 


int | 


TENNESSEE CORPORATION 


617-629 Grant Building, Atlanta, Ge. 


ee tll el 
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CLAMP HOLDS FINNED-TUBES while attaching enlarged stub end 


Jig Aids Finned-Tube Assembly 


Where it is necessary to assemble 
finned tubes into fixed end tube sheets, 
one tube sheet is usually drilled to re- 
ceive the plain tube end while the 
other is enlarged to clear the finned 
section. This necessitates the attach- 
ment of an enlarged stub end to the 
plain tube for making the closure. 


Fabricating the stub end at Sun 
Oil Co.’s Marcus Hook refinery is 
facilitated by the clamping jig shown 
in the above drawing. The jig performs 
two operations preparatory to rolling, 
(1) aligns the stub end to the main 
tube, and (2) holds the main 
against rotation while rolling 


tube 


6 


plate being measured + 


Rule Gage Speeds Vessel Inspection 


At The Pure Oil Co. refinery, Le 
mont, Ill., both insulated and uninsu- 
lated process vessels are 
regularly by drilling a *Mu4-in 
tion hole through the 


inspected 

inspec- 
vessel and 
wall 


(To obtain more data on advertised products see page 1056 


underneath any insulation present. 
After inspection, the hole is tapped 
and plugged with a %-in. steel pipe 
plug, and the insulation in that area is 
replaced. 

The difficulty in this procedure 
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A Packaged Project 

this modern moving-bed Houdriflow 
cat-cracker was designed and built by 
Kaiser Engineers for a major south 
west petroleum refinery. This unit 
operated 13 months without a shut 
down after first going on stream 


7 tT Responsibility 

! pays eee for All Phases 
of design, engineering, procurement 
and construction is another feature of 

Kaiser Engineers, a close-knit the services available to your firm 
from the KE team of specialists 


team of specialists, The KE petroleum brochure ( No. 103) 


which features this refinery addition 
is staffed to handle every phase 
' will be mailed to you upon request 


of your project. Their work write today 
in widely divergent fields of 
design and construction ofjers 
plenty of proof that it pays to 
put all your project eggs 


olew™ 
in this one basket. \ pee yi ithe 


” b 
ka I $e f | e Nn Gj ; n e e ‘Ss .1. low operating costs 


DIVISION OF HENRY J. KAISER COMPANY 
i 


ENGINEERS! ee \CONTRACTORS 


@ HOME OFFICE: KAISER BUILDING, OAKLAND 12, CALIFORNIA (CABLE: KAISENGS) NEW YORK, PITTSBURGH, WASHINGTON, D.C 
@ HENRY J. KAISER CONSTRUCTION CO. @ HENRY J. KAISER COMPANY (Canada) LTD., MONTREAL @ KAISER ENGINEERS INTERNATIONAL, INC 
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No. 5* of .«- 


12 REASONS WHY 
YOU SHOULD BUY AND USE 


LOMW-PRICED 


Pat. Pending 


SELF-FREEING \ | 
PLUG ) 

PREVENTS 

STICKING 








HOMESTEAD 


lubricate 
PLUG VALVES 


—~4 







~Sa 






Homestead's exclusive completely controlled lubricant system positively 
prevents sticking by its instant, piston-like movement of the plug down- 
ward at the start of each lubrication. Spring and line pressure return 


it to stem-sealed position. 


This is only One reason why you should buy and use low- 
priced HOMESTEAD LUBRICATED PLUG VALVES, 


HERE ARE ALL TWELVE 


1 Extra ng valve life assured by very close 
tolerance between sealing surfaces 

line fluid flow- streamlined ports 

stance to flow minimum pres 


btrarght 
num res 
sre dros 
ple head seal—two lubricant rings and re 
forced Teflon stem seal prevent leakage 
4 Casy tur g plug floated on Tefl 
and reinforced Teflon ring 


washer 


Leak- proof double ball and lubricant sealed 
check valve No springs. No maintenance 


r 

| 

| 

| 

J NAME 
COMPANY 
| 


ADDRESS 
city 





P.0.BOx 43 


10340 


Without ebligation, send Reference Book 39%—Section 5 
on HOMESTEAD LUBRICATED PLUG VALVES. 


HOMESTEAD VALVE MANUFACTU 


(To obtain more data on advertised products see page 


6. Full-threaded screw prevents dirt being f 
into lubricant system 

Quarter -turn fully opens or closes 
Reinforced Teflon stem seal- n id fi 
continuous, positive seal 


© 


9 Seating surtaces 
closed positions 


protected 1 both pe 


10 High pressure lubricant system provide 
lubricant seal around ports 

11. Self-freeing plug prevents sticking 

12. Two lubricants handle most services 


TITLE 










G COMPANY 


CORAOPOLIS, PA. 
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Plant Practices 





for measuring the thickness of a vessel 
wall which is covered with several 
inches of insulation is that the insula 


tion interferes with the use of standard 
measuring equipment 

Rather than 
this insulation to 
thickness of the vessel wall underneath 
Ihe Pure Oil Co. in 
spection staff developed a 
chinist hook-rule-gage 

The gage is shop mad 


remove large areas of 


illow measuring the 


the insulation, 
mple ma 


ind simply 


consists of two standard machinist 
rules—approximately %-in. wide and 
6-in. long—connected together with 


a sliding sleeve. One rule—the one to 


be inserted into the inspection hole 
for measurements—has hook brad 
ded perpendicular to the rule and 
flush with the end of the rule. The 
other rule—held adjacent to the first 
rule so that the measurin s touch 

merely slides back nd forth 


through the sleeve (se t side of 


drawing (on page 1028 

In use for measuring vessel wall 
thicknesses, the hook-rule-gage is 
hooked” through a i-in. inspection 
hole which has been drilled through 


tal vessel 
right de of the 
and pulled so that the hook 


both the insulation and the m 
wall—shown at the 
drawing 


is flush with the insicdk irface of 
the steel plate to be measured. The 
other rule is then slid through the 
sleeve until its end is flush with the 
outside of the metal portion of the 
vessel wall 

To read wall thickne in this 
manner, the rule can be left in place 
and the wall measurement obtained 


from the outer end of the rule, or the 
from the 
hook 


hole 
id of the 


rule can be disengaged 
and read nearest the 
rule 


BARRETT automatic 


Filling and Crimping Equipment 


for handling greases and other 
viscous fluids 

@ No operator required 

@ 100% air opercted 

Fills, 


cover poils 


stomps and counts lug 
Output of 
minute. Write for details on 


seals, 
15 pails per 
nstalla- 


tion to meet your 


BARRETT 


Wanufacturing Co. 


‘ ) Rox 8094 


requirements 


Houston 4, Texas 
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That Terrific Traffic! 


An avalanche of steel, glass and rubber! hand « top it. 


And a common source creates it 
It’s the refractory brick which line the furnaces of industr 
Everything you buy or use owes it place in our home to retractories, 


which must meet demands of almost infinite variety and severity. 


To make them, General Refractories employs the research of the 
world’s largest and most modern refractories laborator ... Drings 
materials from half way round the globe. And provides them to 
industry swiftly dependably economically from a 


multitude of strategically located plants and warehouses 


| GENERAL REFRACTORIES CO. PHILADELPHIA 2 


FOR THE PETROLEUM INDUSTRY 


LITECAST-50—-A hydraulic setting light weight castable 
having a density of approximately 50 It per cu. ft 
Available in regular mix and pneumatic gun mix 
HIGH-STRENGTH BRIK-CAST A hydraulic setting clay 
base castable having exceptionally high strength. Available 
in regular, pneumatic gun mix and trowel mix 

GREFCO CASTABLES are manufactured 

at 4 strategically located plants in 

Pennsylvania, Missouri, Texas, and California 
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cut fuel costs 


you can save one barrel in every five with the 


HOW FAST IS “WRITE OFF"? 


In fuel savings alone, most refiners write off the cost 
of the Liungstrom installation in twelve to eighteen 
months, This time is cut to nine months and even less, 
when the other Ljungstrom advantages are taken 
info account permits more economical furnace 
design, with no need for convection surfaces 

burns many fuels you used to throw away... 
results in consistently higher through put 
boosts product quality . and minimizes siag \ 
Foe more complete details on what the 
Ljungstrom Air Preheater can do for you for 
an analysis of the heot-recovery benefits 
attainable in fuel burning equipment — call or 
write The Air Preheater Corporation 


The Ljungetrom operates on the continuous regenerative 
counterfiew principle. The heat transfer surfaces in the 

roter oct as heat eccumvloters. As the rotor revolves, the heat is 
transferred from the waste gases to the incoming cold cir 


(To obtain more data on advertised products see page 1056) 


Ljungstrom® Air Preheater 


How much fuel do your process units burn just to keep 
the stacks hot? \t takes precious BTU’s to keep them as 
hot as they are ... BTU’s that, if recaptured, would be 
working for you—instead of costing you money. 


With the Ljungstrom, much waste heat is recovered 
from exit gases, transferred to incoming combustion 
air and funneled back into the furnace. How much fuel 
does this save? You get an idea when you consider that 
for every 45-50°F of preheat, your fuel bill drops 1% 

-and Ljungstrom Air Preheaters now in use preheat 
air to over 1,000°F, 

That’s why a Ljungstrom saves you up to 20% of 
your fuel costs—one barrel in every five. In fact, one 
midwestern refiner reports $74,200 saved in fuel in one 
year. And after he subtracted the Ljungstrom operating 
cost, he still wound up the year $64,800 ahead. 


60 East 42nd Street, New York 17, N. Y. 
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PETROLEUM 


PROCESSING 


PERSONALS 





Robert A. Christman has been ap- 
pointed chief chemist for the Mobay 
Chemical Co. plant under construc- 
tion at New Martinsville, W. Va. He 
has been an analytical chemist at the 
Wm. G. Krummrich plant of Mon- 
santo Chemical Co. and has now taken 
up his new duties with the Mobay re- 
search group at Anniston, Ala., until 
the plant is completed later in 1955. 
As chief Christman will be 
in charge of the control and analytical 
laboratories at New Martinsville. 

He was graduated from St. Louis 
University in 1947 with a B.S. degree 
in chemistry. He joined Monsanto's 
Krummrich plant as an asst. analytical 
chemist the same year, and was pro- 


chemist 


moted to an asst. laboratory supervisor 
in 1949. He became laboratory super- 
visor in 1952 and in 1955 
signed to the development section of 
the analytical laboratory 


was as- 


L. G. Dean has been promoted from 
research and development engineer to 
laboratory project leader at 
Chemical Co.’s Freeport, Tex., works 

W. E. Larson, formerly laboratory 
project leader, has been appointed lab- 
oratory group leader 

Recent additions to the technical 
staff at Freeport include K. W. Minix, 
who holds a B.S. in chemistry from the 
University of Texas, to the light hydro 
carbon dept chemist; G. E. 
Gaumer, B.S. in chemistry from the 
College of Charleston, to the organic 


Dow 


as a 


process development laboratory; and 
J. E. Lastovica, Jr., to the organic 
process development laboratory as a 
research and development engineer. He 
holds a Ph.D. in chemical engineering 
from Virginia Polytechnic Institute. 


Mr. Boyer Mr. Hussey 


Marion W. Boyer, executive vice 
president of Standard Oil Co., 
has been elected to the board of 
directors of Standard Oil Co. (N., J.) 
Boyer began in the oil industry in 
1927, when he joined Esso Laborato 
ries at Baton Rouge 
engineer. He 
laboratories in 


head of the 


Esso 


as a chemical 

head of the 
1930, and a year later 
technical of 


became 


service div. 
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PETROLEUM’S FIRST SCIENTIFIC 
Prof 
the API Division of Refining’s Midyear 


for refining, middle, and Harold G 
committee. Silliman’s estimates led 
1859 by Col. Drake 


Rouge 
general 
the plant in 1933 
the board of 


the Baton 
appointed 


He 


superintendent of 


refinery was 


and was elected to 
was then Standard 
1935 I he 
ing year he became a vice-president. 


what 
Oil of Louisiana in follow 

In 1945 Boyer was appointed head 
of all Baton Rouge operations, and 
in 1949 was transferred to New York 
to assume responsibility for all manu 
facturing operations of the Esso 
Standard Oil Co 

Boyer 
Pechnology 
the 
structor in scienc 
at an Indiana high school. He then 
went to Massachusetts Institute of 
Technology and took a B. S. in 


1925 


x hool ol 
1921 


ars as an in 


(Gseorgia 


1919 to 


attended 
from and 


spent next two ye 


and mathematics 


hemi 
cal engineering there in and 
M. S. in 1926, after which he joined 
the school’s research laboratory of ip 
plied chemistry, where he 


until beginning with Esso 


an 


remained 


Daniel Hussey, returned 
porary assignment a 
of the Abadan refinery in 
been appointed asst 
of the I 


div 


from tem 
general manager 
Iran, has 
general manager 


sO cast COast manulacturing 
He was genera! superintendent of 
the Bayway until he left for 
Iran last September as head of the 
refinery survey party that made recom 


increasing the plant's 


refinery 


mendations for 


RECOGNITION, a 
Benjamin Silliman of Yale University 
Meeting 
left, receives a plaque marking the event from 

Osborn. vice 


to the drilling of 





chemical analysis 
anniversary celebrated at 
Prof. Barnett F. Dodge 
McConnell, vice-president 
chairman of the division's general 
the first commercial oil well in 


report of a 
had its 100th 
He re Yale 
APIs E. B 


output once it was put back on stream 
4 month later he 
manager and member of the board of 
the 


hecame the general 


Iranian Oil Refining Co 

4 1925 graduate of Worcester 

Institute, Hussey 

the same year as a 
He became 


Poly 
techni began with 
student en 
head of 
products in 1943, process superintend 
ent of 1945, asst 
195] 
superintendent in 1953 

Luther B, Martin has been appointed 
of the Esso Re 
Co. unit lo 
cated at refinery. Martin 
the and 
been with the company since 1925 


I S™O) 
pineer chemical 
Bayway in general 


superintendent in and general 


associate manage! 


and Engineering 
the 


units 


secure h 
Bayway 
has 
He 
engineering ol 
Institute 


was asst. manager 


is a graduate in civil 
Worcester Polytechni 

Sterling P. Blumberg has been pro 
moted to senior 
the research and develop 
of Humble Oil and Refining 
Baytown — refinery 


research chemical en 
yinect in 
ment div 
( >) | 
joined the 
alter 


neering at 


Blumberg 
1943 directly 
taking his B.S. in chemical eng 
the | ity of Texas 
Ihe division also has appointed C, J. 
G. Leesemann a 
I eesem 
patent 


company n 
nivel 
research associate 
inn is Chairman of the refining 


committee and is also respon 


ible for the application of new math 
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matical techniques and machine com- 

putations to the solution of research 
| problems. He received his B.S. in 
chemical engineering from Rice In- 
| stitute in 1940, 

I. D. Hall and P. N. Kuehler have 
been appointed technical associates in 
the technical service div. Hall, who 
holds a B.S. in chemical engineering 
from the University of Texas, was 
selected in 1944 to head the technical 
staff at the government-owned buta- 
diene plant at Baytown. He served for 
eight years as head of various sections 
in technical service. 

Kuehler has held various supervisory 
positions in the technical and research 
divisions. He holds a M.S. in chemical 

| engineering from the University of 

Tennessee. Both men are now serving 

| in Humble’s executive development 
program as assistant division heads of 
technical service. 


e > | W. A. McEthannon has been pro- 
aintena nce rvice moted senior civil engineer and R. E. 
Kappler to mechanical engineer in the 

e design dept., engineering div., of the 

that knows no holidays | refinery. McElthannon holds a B.S. in 


civil engineering from Louisiana State 





. University. Kappler was graduated 
Anywhere rte Me any hour of any day, any night, Sun- | from the University of Texas with a 
days or holidays... you can summon a CONSECO —Ee__si£S. in. mechanical engineering. 


crew of experts for fast retubing, repair or main- In the research and development 

| div. of the refinery John P. Peet has 
tenance of any tubular equipment, as well as metal | been promoted to senior research 
spraying. They'll come fast... fully equipped with 


chemical engineer. He came to the 


| company in 1948 after receiving a 
special tools and all the supplies you may need, B.S. in chemical engineering from 
drawn from our vast stocks of tubes, tube sheets, Rice Institute. Nick P. Peet has been 
and specialties made a senior technical specialist in 


the technical service unit at Baytown 
He has been with Humble since 1941, 
CONSECO SERVICE is as near as your telephone. | 


when he was graduated from Rice In- 


Simply call Maintenance Department. | stitute with a B.S. in chemical engi 


| neering. 


CONDENSER SERVICE & ENGINEERING CO., INC. «(|'\(i- ]NanARiDenarasaniieT sins 


Designers and Builders of Equipment for Power, Refining, Chemical and Marine industries ical Industries, Inc., has been ap- 


pointed vice-president. Hickey has 
doar) Cow me r | 54 Bloomfield Street been with Consolidated since 1924 and 
HOBOKEN, N. J. employed successively as chemist, en- 
gineer, plant superintendent, general 
° ° ° superintendent, and southern div 
Equipment Designed and Built by CONSECO | inanutacturing’ piant manager. 
Hubert C. Snowden has become the 
Conseco and its subsidiaries design, build, and HEAT EXCHANGERS new general superintendent of the 
install power and processing equipment and CONDENSERS 
accessories, some of which are listed here. EVAPORATORS 
Purchasers of Conseco equipment benefit from STEAM JET AIR EJECTORS 
our maintenance division's quarter century ex- STEAM GENERATORS 


perience in rebuilding, modernizing, and main- PRESSURE VESSELS 
taining our own as well as competitors’ equipment 











This coordination assures easy accessibility for CENTRIFUGES 

maintenance and low operating cost. Send for FILTERS and STRAINERS aie a... a 
bulletins covering equipment in which you are PUMPS, INSTRUMENTS, eal planta, ots. A type fer every pesiinn orn. 
interested. SPECIALTIES Trial Order 10 ib. lot $3.30 








a a Senervinen Cements Company - Pittsburgh 15, Pa 








1034 (To obtain more data on advertised products see page 1056) PETROLEUM PROCESSING, July, 1955 








SHELL REPORTS 


A PICTURE ROUNDUP OF SOME ACTIVITIES THAT 
MADE NEWS OUTSIDE THE PETROLEUM WORLD 














SQUEEZE PLAY. This new lift truck developed by 
Shell grabs loads by the sides instead of lifting from be 
low. With selected control pressures, it totes drums, cat 
tons, rolls, bales and barrels— safely and quickly. This new 
technique reduces the cost of frequent package transfer, 
and helps Shell keep the cost of petroleum products down 





: . j ‘ ; m “ FULL HOUSE. Since 1939, forty-one foster children 

4 ' have lived and laughed and been loved in the home of 
PIPE RIDE. Poling for submerged roots, this oil “gon “Mom” and “Pop” Craig. Because their own four daughters 
dolier” rides one-mile sections of the Norco-to-Baton were at college or faraway jobs. the Allen Craigs opened 
Rouge pipeline through 11 miles of mushy cypres their home to a parade of less fortunate children. Today 


swamp. Pipe lengths are welded on broad wooden AA is retired after 28 years with Shell. But the Craigs 
islands in the swamp and then floated for 


ward slowly through dense, snake-infested 
undergrowth. Now “on-stream,” the new 
Louisiana line will help Shell speed more 
products to market for everybody 


are 
till on active duty as foster parents in their home at 


Meiners Oaks, California—and loving every minute of it 
Their 25 years of kindness in the troubled lives of 41 young 
people makes Shell proud of its long association with two 
wonderful people—“‘Mom” and “Pop” Craig 
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southern div., replacing J. C. Crowder, 
who has moved to San Francisco head- 
quarters a8 vice-president and general 
manager of west coast and east coast 
Snowden joined the com 
chemist in 1929. He has 
worked as chief chemist in the Houston 
plant, asst. plant superintendent of the 
Houston sulfuric acid plant, and man 
ager of the Houston plant. 

Ihe manager of the Houston 
plant is O. D. Massey, formerly man 
the Ft. Worth plant. Massey 
began with Consolidated as an enginee 
in 1939. He has chief 
chemist of the Houston plant and asst 
superintendent of the sulfuric acid 
unit. He has been succeeded at Ft 
Worth by J. A. D. Todd, who has 


been with the company since 1940 


operations 


pany as a 


new 
ager of 


also been 


Oswald Newell, Jr., Continental Oil 
the 1955-56 Sloan 
Fellowship for study at Massachusetts 
Institute of Technology. The fellowship 
runs until June of 1956 
The award was founded in 1938 with 
affording young tech 


Co., has received 


one year, 
the purpos ot 
nical executives training in the broader 


phases of industrial 


management 
Newell received both his bachelor’s 


and master’s degrees in chemical en 


PHOENIX 
prop FO 


FLANGES 


MEAN... 


MAXIMUM STRENGTH 


~ 
. 


= 


LT 





Long life is assured with Phoenix maximum strength 
flanges. Forged of mild steel, they are available in a 
wide range of styles and sizes. Meet ASA requirements 
and ASME and ASTM specifications. 


NEW CATALOG! 


Send for free brochure showing Phoenix Complete Line. 


FLANGE DIVISION 
PHOENIX MANUFACTURING CO; 


Joliet, Tl. 


Catasauqua, Pa. ¢ 
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gineering from the Georgia Institute 
of Technology. He joined Conoco at 
Ponca City following his graduation 
in 1948 and was promoted to process 
engineer in 1951. He has been senior 
process engineer in the manufacturing 
dept. since 1952 


Paul L. Davis, president of Food 
Machinery and Chemical Corp., has 
become the president and chief execu- 
tive officer of Petro-Tex Chemical 
Corp., a new organization formed to 
operate the 90,000-ton butadiene facil- 
ity at Houston that was recently pur- 
chased from the government. Petro- 
Tex Food Ma- 
chinery and Chemical Corp. and the 
lennessee 


is owned jointly by 
Gas Transmission Corp 
Gardiner Symonds, president of the 
latter firm, is Petro-Tex’s chairman 

Managing director is Joseph R. 
Mares, formerly Monsanto Chemical 
Co. vice-president and a chemical 
consultant. Gordon A. Cain, until re 
cently the manager of 
FMC’'s Mineral Products 
Div., has been appointed vice-presi 
dent and treasurer 

Other TGT people in the new or 
ganization are R. V. Mertz, who was 
superintendent of TGT 


assistant to 
Westvaco 


compressor 





stations, and 


viously 


J. P. pre- 
with the dept 
Mertz is a vice-president and Lock- 
wood is secretary and asst 
of Petro-Tex. 


Lockwood, 


treasurer § 


treasure! 


Frank J. Smith, manager of the 
petrochemical div. of the American 
Oil Co., has been elected vice-presi 
dent and general sales manager, a di 
and 


rector mem 


ber of the execu 
tive committee of 
Pan 


Chemicals Corp., 


American 


a newly formed 

subsidiary The 

subsidiary has 

been formed to 

market petro 

chemicals manu- 

factured at the 

Mr. Smith Texas City plant 
of American Oil 

Smith will continue to make hi 


headquarters in New York, where he 
moved when he became the head of 
1947. He is a 
chemical engineer of the 
University of Illinois. He 
company as asst 
at Texas City in 


the chemicals div. in 
graduate 
joined th 
director of research 
1942 











FOR EFFICIENT FILTER OPERATION 


Switch to 


ANTHRAFILT 


Trade Mark Reg. U.S. Pat. OF. 








“the modern filter medium ~ 


USED BY MANY LEADING 
OIL COMPANIES FOR: 


Filtration of Water for Repressure Pumping. 
Filtration of Sanitary and Cooling Water Supplies. 
Filtration of Spent Doctor and Process Wash Waters. 
Boiler Feed Water Supplies. 

Removal of Oily Condensates. 

Prevention of Pollution by Refinery Wastes. 


ANTHRAFPILT can be used in any filter requiring a filter media 
Get the benefit of higher rates, longer runs and lower backwash 
requirements, along with a better quality of filter effluent. 


ANTHRAFILT, being essentially a pure carbon, is not affected 
by acid or alkaline solutions 


Additional Information, Recommendations 
and Quotations Furnished on Request By: 


PALMER FILTER EQUIPMENT CO 
P. O. Box 1696-822 E. 8th St., Erie, Pa. 


Representing ANTHRACITE EQUIPMENT CORP. 
Anthracite Institute Bidg., Wilkes-Barre, Pa. 
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Blending WARREN natural gasoline with your 
present high quality motor fuel will give it 


RETAINED VOLATILITY! 


po NOT OPEN 
until anu 





ver 


STAYS IN THE “PACKAGE” 
NOT TO BE RELEASED UNTIL 
IT REACHES THE CUSTOMERS’ ENGINES... 


You can depend on Warren's production, transportation, storage 
and SERVICE for the grade and quantity of NATURAL GASOLINE 
you need — when and where you want it. 


WY ANSE INI 


PETROLEUM CORPORATION 
TULSA, OKLAHOMA @ Cable Addresses: STAVOLENE, WARREN 


EXPORT TERMINALS: CORPUS CHRISTI, PORT ARTHUR, BAYTOWN, 
TEXAS CITY AND WARRENGAS, HOUSTON, TEXAS, SAN PEDRO, CALIF. 




















Are you taking full advantage of Du Pont’s services 
in connection with @///0xidant problems 7 


Different gasoline stocks tend to vary in 
their response to antioxidants. Because of 
this, Maintaining maximum efficiency in 
all your antioxidant treating operations 
is a continuing problem. That's why the 
DuPont Petroleum Chemicals Division 
offers these helpful services in connection 
with the antioxidants we supply. 


Regional Laboratory Evaluations— Be- 
fore making any recommendations, one 
of our five conveniently located regional 
laboratories will be glad to study your 
antioxidant needs carefully. Their analy- 
sis covers the economic as well as the 
technical aspects of your problem, 
Technical Assistance—Antioxidant prob- 
always be economically 
laboratory analysis alone. 
Sometimes, in order to do the job eth- 
ciently, a major change in the treating 
process is called for, Because our technical 
representatives have had broad experi 
ence in many phases of additives work, 


lems cannot 


solved by 


Petroleum Chemicals Division * Wilmington 98 


E. |. DUPONT DE NEMOURS & COMPANY (INC.) 


they are often in the best possible position 
to help you solve a specific problem of 
this sort. 

Du Pont Antioxidant No. 22 offers you 
several outstanding advantages. It is eco- 
nomical to use because it is both an anti- 
oxidant and a sweetening agent. It is 
highly effective in both motor and avia- 
tion gasolines and is almost completely 
insoluble in water or caustic. It is the only 
antioxidant offered for shipment in tank 
cars. This enables you to save about 6% 
on ts Cost, 

But our recommendations are not con- 
fined to the use of any one antioxidant. 
The Du Pont Petroleum Chemicals Divi 
sion offers three different types. Du Pont 
Antioxidant No. § is 500% N-normal bury! 
para-aminophenol., No. 22 is N, N’-<di 


Petroleum 


vv ’ a! 
Regional \ MICA 
. T A KLA 
Delaware Offices } 4 ¥ 
A 
’ q Pe 
HER , Pe e 


secondary butyl -para-phenylenediamine. 
No. 29 is 2, 6-di-tertiary butyl-4-methyl- 
phenol. 

For more information about Du Pont 
Antioxidants and the behind 
them, just get in touch with any of our 
representatives at the regional offices listed 
below. You'll find them eager to help 
you get maximum efhiciency at the lowest 
possible treating cost. 


services 


Better Things for Better Living 
. through Chemistry 


Chemicals 
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By Peter J. Gaylor, Patent Attorney, Elizabeth, N. J. 


6 
HOURS OF HEAT TREATMENT AT 


1600° F 





COPRECIPITATED CATALYSTS (4 and 5) show better performance in the dehydrogen 


tion of butane to butene 


than older 


type (1 > and 3) 


Coprecipitated Catalysts Claimed 
Superior in Dehydrogenation 


catalyst 


A MONG the sts 
4 ilytically dehydrog 


rated hydrocarbons a! the 


used for cat 
enating satu 
metal 
oxides ot the 


odic table 


sixth group of the peri 
[hei at 
upport ng 


alumina, m 


tivity is improved 


them on riers such 


i-alumina 


iwhnesia SELIG 


zirconia and thoria. Beryllium com 


pounds have a promoting effect on th 


reachion 

In U.S. patent No. 2,706,741, Cali 
fornia Re irch Corp. describ the 
preparation of a superior catalyst, line 
+ in the illustration, having a copre- 
cipitated alumina-beryllia base with 


chromia being disposed on the base 
follows 
A muxture of 
ind beryllium chloride was 
idding 12 1. of 30 


ride (equivalent to 1800 g. of 


aluminum chloride 
made by 
aluminum chlo- 
Ale0s) 
to 2.66 |. of beryllium chloride (equiv- 
lent to 200 g. of BeO) and then dilut- 
ing with HeO to a total 


gel. Concentrated ammonium hydrox 


volume of 26 
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sided to thi 
slirring 
reached The 


num hydroxide 


ide wa mixture with 


a pH ol Y wa 


coprecipitat 


vigorou until 
of alumi 
and beryllium hydrox 
ide formed by the 
monium hydroxide was 
filtration 
pressed to remove 


Thereafter th 


addition of am 
separated from 
the solution by ind then was 
entrained solution 


pressed coprecipitate in 


gel form wa repulped and washed 
with 25 gal. of HvO, three times. The 
washed coprecipitate (wet ge 1) wa 
dried in an oven for about 24 hour 

at 220 I The dried precipitat (gel) 
was ground to pass through an 80 
mesh screen, then mixed with 3% | 


weight of pelleting lubricant and pel 
leted into %e-in. diameter pellets. Th 
pellets were calcined for four hours at 
1300° | 
410% 
soak until impregnation was uniform 


cooled, and dipped in a 


chromic-acid solution, allowed to 


and complete, dried as before, and 
calcined for five hours at 1300° F 
Inspection of this catalyst showed 


that it contained 20.1 chromia 
8.0 beryllia, and 71.9 


A coprecipitated 


alumina 
alumina-beryllia 
catalyst, line 5 


base impregnated with 


chromic acid while the base was in a 
wet gel form is prepared as follows 

A quantity of coprecipitated base 
and Y4 


prepared by the method 


containing 6 beryllia 
alumina was 
presented in Example 4. The washed 


coprecipitate (base) was mixed with 


a calculated amount of a concentrated 
(the 
finished « 


chromic-acid solution amount 


sufficient to give a italyst 


containing 15 chromia). The slurry 


which was formed upon the addition 


of the chromic acid was dried it 


in 
oven tor 24 hours to « xpel chemicall 


uncombined water. The dried material 


was broken into 4 to &-mesh granul 
and calcined for five hours at 13007 I 
Inspection of this catalyst howed 


that it 
beryllia 

Ihe illustration 
of these two « 


contained 15 chromia 


and 8&0 alumina 


hows the activity 


italysts (4 and 5) when 


compared with previously known cata 


lysts (1, 2 and 3) in the dehydrogena 


tion of butane to butene, the superior 


ity being particularly demonstrated 
after heat treatment of the catalyst for 
1600 l 


to overall dehydroge na 


four hours at Superiority 


with respect 


tion activity, improved dehydrogena 


tion selectivity and lower coke pro 


duction are claimed 

Shear Heating Oil Sediment 
To Reduce Filter Clogging 
( WING to the de 


irability of virgin 


heating oils as teed stock to 
fluid catalytic cracking units and as 
Diesel fuels, there is a strong trend 
toward using catalytically cracked 


stocks in commercial he ating oil It i 
blended 


well known that when they are 


with unsweetened virgin heating oil 
the tend to ius logging of filter 
ores or conduit associated wilh 
burning tems in which the ire em 
ployed 

In | S patent No 04.40 | 


Re inch and 
out that 


Engineering Co. point 


little is known concerning the 


mechanism by which sediment 

formed in a heating oil. It doe ippear 
however, that the smallest unit parti 
cles are in the micron range, i. in the 
order of microns or k [hese unit 


particles agglomerate to become large 
enough to plug the minute passage 
ways and orifices present in an oil 
burner 
According 


particle 


to this 


comprising 


olid 
sediment” in do 


patent the 


1039 











Patents 





mestic heating oils are rendered in- 
nocuous with respect to plugging by 
forcing the oil through the extremely 
small openings of a conical valve with 
a pressure of 3000-5000 psi. The shear- 
ing stress induced reduces the particle 
size from upwards of 2-3 microns di- 
less than 0.3 micron. The 
depicts a type of valve 
which may be employed for such pur- 
pose 


ameter to 


illustration 


The following example is given of 
the type of results which may be ex- 
pected by such treatment: 

An oil having a high content of sus- 
pended solids (3 mg. or better per 
100 ml.) was pumped through a filter. 
After feeding 8.8 liters of the oil 
through the filter, the run was stopped 
because of plugging as indicated by the 
high pressure differential which devel- 
oped across the filter. The total weight 
of sediment collected on the filter after 
feeding the 8.8 liters of oil was 44.6 
mg. At this rate, feeding 12 liters of 
the would have resulted in 
61 mg. of sediment, 

For the second run, similar oil with 
a like amount of sediment was homo- 
genized twice-through at 4000 psi. in 


oil about 


a Gaulin 2-stage homogenizer, manu- 
factured and sold by the Manton- 
Gaulin Manufacturing Co., Everett, 


Mass. Actually the suspended sediment 
after homogenization was 3.3 mg./ 100 
mi. This run was made feeding 12 
liters of stock and resulted in a final 
differential of 40.1 Hg.; 
weight of on 


pressure 
the sediment collected 
the filter pad was 41.1 mg. These re 
sults of sediment weight and pressure 
differential indicative of 


VESSELS 


cm 


are non 





SHEARING VALVE wil! reduce size of sedi 
ment in fuel oil 


plugging actual oil 
burners 

Ihe claims specify fractionating a 
petroleum crude oil, caustic washing 
the heating oil fraction, sweetening the 
caustic washed fraction, cracking the 
gas oil fraction, fractionating out a 
cracked heating oil fraction and caus- 
tic-washing it, homogenizing the caus- 
tic washed cracked fraction by forcing 
it through a small opening under a 
shearing pressure of 1000-8000 psi., 
and mixing it with the caustic washed 
uncracked heating oil fraction 


performance in 


ASME 
CODED 


or 
. 


Complete design, engineering 
and fabricating facilities for 


buildings, 
stacks, barges, staging. 


pressure vessels, 


THE ST. MARY STAMP IS THE STAMP OF SUPERIORITY. ' Wo, 


pede ln Sh ba AS PROMISED! 


a2. MARY IRON WORKS 


FRANKLIN, LOUISIANA U.S.A 
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Phenol-Ethanolamine 
For Lube Extraction 


CCORDING to the Phillips Pe- 
troleum Co., patent No. 2,645,- 
596, extraction of light lubricating oils 
with phenol has a number of disad- 
vantages, among which is the fact that 
anhydrous phenol is a solid mass at 
107° F., and since a temperature of 
110°-175° F. would have to be used, 
a substantial proportion of the paraffin 
constituents would be dissolved, there- 
by reducing the yield. Injection of 
water results in formation of a cor- 
rosive liquid which would require ad- 
ditional facilities in the recovery sys- 
tem for dehydrating the phenol 
The patent discloses the use, as a 
solvent, of a mixture of 10 parts 
phenol with one part ethanolamine as 
the solvent. One example involving 
extraction of an SAE 10 dewaxed raw 
Mid-Continent oil of 71 V. I. in a 
single stage at 150° F. with equal vol- 
ume of solvent gave an 80% yield of 
raffinate of 81 V. I1., compared to a 
70% yield of an 82 V. I. raffinate ob- 
tained with anhydrous phenol 


Monoisopropylamine Cited 
As Octane Improver 


ONOISOPROPYLAMINI is 
i claimed to have value as a fuel 
component even in small quantities, 
because of its excellent octane number 
and supercharge rating when compared 
to hydrocarbon material. In patent 
No. 2,653,862, Phillips Petroleum Co 
proposes the addition of 1 to 20% by 
volume of the chemical to leaded gaso 
line. Engine data are given in the pat- 
ent. 


Sulfur Corrosion in Fuels 
Countered by Metallic Salt 
[' HAS been that when 

internal combustion engines 
operated with fuels of relatively high 
sulfur content they exhibit much more 
corrosion on the metal 
contact with products of combustion 
This is true regardless of whether the 
sulfur is in the free or combined state. 
However, the presence of sulfur has a 
beneficial effect in that ignition prop- 
erties of the fuel are improved. 

In U. S. patent No. 2,673,145, is- 
sued to Shell Development Co., it is 
claimed that by the incorporation of a 
small amount of metallic inorganic 
salt into the diesel fuel the corrosion 
of the metal parts is practically com- 
pletely eliminated or substantially re- 
duced. Also, engine deposits are said 


observed 


are 


portions in 
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A / 
had to say about Wolverine U-Bend Pallets for Condenser Tubes 
Our shop was very pleased with the way the 


U-bends were packed and expresses the desire that 


all future shipments be handled the same way. 





We asked for more information—and this is what we got! 


From the Chief Engineer . . . 


Mr. déummpeai in your opinion, what is the big advantage of Wolverine U-bend 
palletized condenser tubes? 





The fact that condenser tubes are shipped to us in an orderly fashion. We used to 
have dozens of different bends in stock and when we had to retube we had to 
spread the various tubes out on the floor in front of the condenser. In other words, 
we needed a lot of space and had to do a great deal of time-consuming handling. 


And how did the U-bend pallet help? 


Now, we just set the pallet in front of the condenser and remove the tubes as needed. 
They are arranged on the disposable box-type pallet in the exact order we need 
them—right to the prints we supplied Wolverine's Field Engineering Service. We 
save time, space and money. Another thing, our inventory situation is eased. We just 
stock complete tube installations and use them as needed. 


What other factor did you find helpful? 





Wolverine provides a direct mill source of supply for all our U-bends, fin condenser 
tubes and plain condenser tubes. All our requirements can be handled directly with 
Wolverine. 


Were there any other indications of savings? 


Yes. The U-bends decreased unit costs by eliminating one tube sheet and at the same 
time cut our rolling-in operations in half. 





How about performance? 


We found that the individual tube bends took care of differential expansion and 
eliminated floating head problems. 


These extraordinary conveniences of Wolverine U-bend 

palletized condenser tubes can be yours too. Wolverine 

supplies both prime surface and finned tube palletized in a 7 : 

wide range of alloys and sizes in copper, chaiiunn and : WOLVERINE TUBE 
electric-welded steel. Look into this opportunity to save! pay: a ee en ee 

Write for Wolverine's Condenser Tube Book. WOLVERINE . 

TUBE, 1441 Central Avenue, Detroit 9, Michigan. 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA. SALES OFFICES IN PRINCIPAL CITIES. 


EXPORT DEFT. 11 E 40TH ST . NEW YORK 14." ¥ 
= i) ae al 2 af ome 
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HOW 


An opportunity to cut oil cooler 
costs—Number 7 of a Series 


ee ee 


BOOSTED BTU/HR OUTPUT 
COOLERS 


or 
{2 


OF OIL 


er A NN eee emma haf 
shifted from Prime surface condenser tubing to Wolverine 
Trufin® Type S/T condenser tubing for their oil cooler 


installations two startling facts showed up right away. 


BTU/HR OUTPUT SOARED 


COSTS PLUMMETED! 


Reasons were amazingly simple. Trufin, because it is a 
finned tube, provided up to twice as much outside surface 
area for heat transfer. And, because the fins and the tube 
wall were all one piece —integral—they stood up under 


the stress and strains of vibration, pressures and tempera- 








ture changes. This meant more on-stream time—depend- 
oble performance (>| ‘tdemmegshey—teaiyear age a mages ety 
Trufin's heat transfer performance was much higher than 


plain tubing. Results—more BTU's/Hr in the same unit 


at reduced costs. 


Here are the facts: 


Trufin Plain 
Condenser Condenser 
Tubing Tubing 


%" Admir. Trufin |%" Admir. Plain 


Vwhe Specientions Condenser Tubing|Condenser Tubing 


Z 


Length of Tube Bundle 48 inches 48 inches 


Shell Diameter 8 inches 8 inches 


No. of Tubes in Bundle 50 


Total Outside Surface Area 


, 


Shell Side Fluid Oil 


Tube Side Fluid Water W ater 
Shell Side Flow Rate 
a a 


Heat Transfer Duty 


a 


39,200 Ib. /hr. 37,430 Ib. /hr. 


— ‘ — 











—_—$————————— 4 —— - ee 


i A 





284,000 BTU /HR. ‘iene BTU /HR. 


Trufin saves dollars on the new installations ot ~denm@eels 
because smaller heat exchangers can be designed —that 
means less tube, smaller shells and headers. 


Selection can be made from a wide range of sizes in 
copper, copper-base alloys, aluminum and electric-welded 
steel. Write for a copy of the Wolverine Opportunity Book. 
It's proof positive that Trufin will do a job for you! 
Wolverine Tube, 1441 Central Avenue, Detroit 9, Mich. 


Investigate Today 


—and Save! 


Wolverine Trufin is available in Canada 
through the Unifin Tube Company, London, Ontario 


WOLVERINE TUBE 


DIVISION OF CALUMET @ HECLA. INC 
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Patents 





to be reduced so that the corrosion 
and deposition are comparable to those 
encountered in a fuel containing low 
or negligible quantities of sulfur 

One engine test of 80 hours dura- 
tion showed a reduction of total ring 
wear by 50% by injection of an 1so- 
propyl alcohol solution of calcium 
nitrate into the air intake system at a 
rate of 0.6 cc./min., using a fuel con 
taining 0.7% S, the amount of salt 
consumed being equivalent to about 
0.022% of the fuel used. Other ex 
amples disclose similar results with 
zinc nitrate and magnesium nitrate 
The patent claims appear broadly to 
cover use Of a hydrated base metal in 
organic nitrate 


Patents Issued in May 
The following classified listing 
vives the patent number, patentee 
or assignee, and a brief descrip- 
tion of all patents believed to be 
of interest to the petroleum proce 
essing industries, as contained in 
the Official Gazette of the U. § 
Patent Office for May 3, 10, 17 
»4, and 31, 1955, Vol. 694, Nos 


1-5 
PROCESSES 
Refining 


HOR t(hHivd ? Researct | t) 


Conversions 
fh) ¢ ! tit 


Hydrocarbon Synthesis 


) iM (ft Rew h 4 Engineering | 
hod of ¢ ’ , ys 


PRODUCTS 
Chemicals 


fides mer ind for prepar 
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Dawtantbe 


J-M BLAZECRETE 
builds longer lasting 





refractory linings... 


That’s why it pays you to use this hydraulic 
setting refractory for temperatures to 3000F 


Blazecrete* linings last longer because 
they resist spalling, withstand slagging 
action, and are not harmed by rapid 
temperature changes. 


Thus you cut down on refractory 
maintenance costs—and you save on 
labor costs, too, because Blazecrete goes 
on fast. For troweling, just mix Blaze 
crete with water as you'd mix ordinary 
concrete ... then slap-trowel it in place 
When gunned, it adheres readily with a 
minimum of rebound loss. Either way, 
Blazecrete may be applied easily with 
out laborious ramming or tamping. 


Three types of hydraulic-setting Blaze- 
crete are available. All harden on air 
curing, do not require prefiring. They 
are furnished as a dry mix—can be 
stored safely for use as needed. 


3X BLAZECRETE—For temperatures 
through 3000F. Unusually effective for 
heavy patching, especially where brick 
work is spalled or deeply eroded. Excel- 
lent for forge furnace linings, lime kilns, 


*Ree. U.S. Pat. Of 
4) 


~ 


Whether you gun it... 





or slap-trowel ee 


burner blocks, soaking pits, and indus- 
trial boilers. 


STANDARD BLAZECRETE—Por tem 
peratures through 2400F. Makes repair 
work easier and less costly. Can be used 
by boiler manufacturers to replace fire 
clay tile in wall construction. Suitable 
for use in combination with 3X Blaze 
crete and L. W. Blazecrete 


L. W. BLAZECRETE — lor temperatures 
through 2000PF. An insulating refractory 
light in weight, low in thermal con 
ductivity. Adaptable and economical for 
many other applications 


Send for Brochure RC-28A on Blaze- 
crete and its Companion material, Fire- 
crete* the hydraulic-setting castable 
refractory for making 






special shapes and lin- 
ings. Write Johns- 
Manville, box 60,New 
York 16, N.Y. In 
Canada, 199 Bay St., 
Toronto 1, Ontario. 


mS y 


Johns-Manville BLAZECRETE 








M 


BUILDS BETTER REFRACTORY LININGS 
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These installation photos show the new 
Cooper-Bessemer GMVA compressors 
which are identical in beth the Keyes, 
Okichomea ond Springfield, Colorado 
transmission stations of the Colorado 
Interstate Gas Company. Below are 
exterior views of the compact Keyes 
left) and Saringhield (right) stations. 


Inother Example 
of 


Lfficient Power 


al Lower Cost 


The latest for Colorado Interstate Gas... 


COOPER-BESSEMER G MV A’s 


for new highs in compressor performance 


@ Two important transmission stations of the Colorado 
Interstate Gas Company have installed new Cooper- 
Bessemer GMVA compressors with centrifugal blowers. 


Both the Springfield, Colorado and Keyes, Oklahoma 
stations are equipped with four of these big, modern 
10-cylinder GMVA's rated 1350 hp at 300 rpm. The 
GMVA compressor is an even better, smoother operating 
unit than the well-known GMV it replaces, 


With the GMVA, there's a 10°, reduction in fuel con 
sumption, good air ratio to all loads, higher horsepower 
ratings with no space increase, operation on a variety 
of fuels, ample working space around power cylinders 
.. and many other advantages that add up to increased 
compressor operating efficiency and reduced maintenance 
demands in the 540-1350 horsepower range. 


DIESELS ©@ GAS ENGINES © GAS-DIESELS @ 


For further information on the dependable and econom- 
ical GMVA, drop in, or write to any of the conveniently 
located offices listed below. You'll be especially inter- 
ested in Cooper-Bessemer’s new, complete GMVA Cata- 
log No. 75. Write for your copy today. 





VERNON, OHIO 


f 
COOPER-BESSEMER 


GROVE CITY, PENNA. 


New York City © Seattle, Wash. © Bradford, Pa. © Chicago, M. 

Houston, Dallas, Greggton, Pampa and Odessa, Texas 

Washington, D. C. © Shrevepert, lo. © San Francisco, Los 

Angeles, Calif. © St. lovis, Mo. © Gloucester, Mass. * New 

Orleans, lo. © Tulsa, Okla. © Cooper-Bessemer of Canada Iid., 
Edmonton, Alberto—Halifax, Nova Scotia 


ENGINE-DRIVEN AND MOTOR-DRIVEN COMPRESSORS 


‘\ my 
aie Ai 











Patents 





Process of separating Cs» diolefins from higher and 
lower diolefins 
2,708,154 (Food Machinery & Chemical Corp.) 
Process for carbon disulfide production from sul- 
fur and hydrocarbon gases 
108,179 (Universal Oil Products Co.) Conversion 
of mercaptans by reaction with beta-dialkylamino 
ketone 
708,185 (Scottish Oils Ltd.) Detergent cOMPposi 
tions from sulfated shale oil 
08,199 (Continental Oil Co.) 
organic polysulfides 
108,204 (Shell Development Co.) Halogen and 
phosphorus-containing compounds  (phosphoni 
acids) 
08.208 (Shell Development Co.) Production of 
phenols from cyclohexanone 
708,210 (Continental Oil Co.) Process for de 
hydrohalogenation of halogenated high molecular 
weight paraffinic hydrocarbons and catalyst which 
iS pretreated 
09,126 (Koppers Co., Inc.) Production of cal 
cium hydrosulfide solutions from lime and HyS 
CO:-containing gases 
109,155 (Esso Research & Engineering Co.) 
Photochemical sulfo-chiorination 
'09.173 (California Research Corp.) Oxidation of 
ethylene to ethylene oxide and catalyst therefor 
09.175 (Du Pont Co.) Aldehyde-dicyclopenta 
dienyliron reaction product and method of mak 
ing 
09,183 (Du Pont Co.) Synthesis of aliphatic 
Nuorine compounds from hydrogen fluoride and 


Preparation of 


carbon 
09.193-4 (Imperial Chemical Industries Lid.) 
Dealkylation of aromatic hydrocarbons, using 


sluminum silicate-ferric fluoride catalyst 
09.195 (Du Pom Co.) Thiophene-converting 
process to butadiene and butenes 


Catalysts 


2,707,701 (Esso Research & Engineering Co.) 
Method of regenerating fouled catalyst particles 
employed in the conversion of hydrocarbons 
108.186 (Esso Research & Engineering Co.) 
Processes for the manufacture of silica hydrosols 
708,187 (Esso Research & Engineering Co.) 
Method of stabilizing metal catalysts for naphtha 
reforming, using HF treated alumina 

708.516 (Esso Research & Engineering Co.) Ap 
Paratus for separating and classifying finely divided 
solid materials 


Fuels 


07,373 (Maynor Research Foundation, Inc.) 
Liquid fuels turbine and method of operating it 
without carbonization and erosion by burning 
hydro-carbon with liquid oxidizer 

09,196 ‘(Esso Research & Engineering Co.) 
Aviation fuel blending agent (triptane) 


Lubricants 


08,182 (Shell Development Co.) Preparation of 
oil-soluble organic calcium sulfonates 
08.659 (Esso Research & Engineering Co.) 
Method for the preparation of nicium mixed 
base greases with barium, strontium or mag 
nesium soap 

2.709.156 (Tide Water Associated Oil Co.) Oxida 
tion-inhibited mineral oil compositions, using P-S 


propenoi acid derivative 
09.145 (Calfornia Research Corp.) Cireases 
thickened with phenylene diamides 
. . 
Specialties 
07,.672-4 (Columbian Carbon Co.) Method of 
heat treating furnace arbon black 


07,705 (Ashiand Oil & Refining Co.) Light stabk 
petrolatum containing furfuralazine 

06.660 (Sun Oil Co.) Soluble oil rust inhibitors 
(mercaptobenzothiazole and imidozoline) 


. 

Miscellaneous 

Re 235,999 (Phillips Petroleum Co.) Fluid velocits 
responsive regulating or indicating means 
07,484 (Phillips Petroleum Co.) Valves 


08.946 (Universal Oil Products Co.) Flow con 
trol valve regulated by variable air pressure and 
liquid displacement 

109.062 (Shell Development Co.) Portable pow 
ered valve operator and valve structure therefor 


EQUIPMENT 


Processing, general 


07.990 (Niro Corp.) Apparatus for drying 
oncentrating or crystallizing Liquid materials 
07,991 (Rosenblad Corp.) Heat treating a fluid 
substance 

08.033 (Prater Pulverizver Co.) Pneumatic 
fractionater 

108,156 (Rumanica S.p.A.) Electric furnace for 
the manufacture of carbon disulfide 

708.486 ‘(Research Corp.) Gas-<leaning appa 


ratus 
108.487 ‘(Research Corp.) Gas-cleaning appa 
ratus 

2,708,516 (Summit Trust Co.) Apparatus § for 
<parating ind «classifying finel livided solid 
naterials 


PETROLEUM PROCESSING, July, 1955 


CLASSIFIED 





THE STANDARD OIL COMPANY (OHIO) 


Manufacturing (Refining) Department 


is looking for 


CHEMICAL ENGINEERS, 
CHEMISTS, and 
MECHANICAL ENGINEERS 


with one to five years experience in petroleum refining or 
related activities 
for staffwork primarily in Cleveland, Ohio. 
Possible employment in Toledo, Lima, or Cincinnati, also. 


Applicant should have the following educational background and indus 


trial experience 


Chemical Engineers: B.S. or higher degree and experience in develop 
ment, pilot plant operation, process design, process trouble shooting 
refinery process engineering, economic studies, or related work back 


ground 


Chemists: B.S. or higher degree and experience in product and process 


research or development. 


Mechanical Engineers: B.S. or M.S. degree and experience in process 
equipment construction, design, inspection, or maintenance, petroleum 
product testing and field evaluation, or related work background 


Age range 22 - 32 


Salaries commensurate with experience and level in organization, Ad 


vance on merit basis. 


If you can qualify and are looking for a permanent job with a growing 
but secure midwest company, write, giving full information on education 
industrial experience, military experience, and personal data to FE. G 
Glass, Jr., 1737 Midland Building, Cleveland 15, Ohio 











LOOKING FOR 
ENGINEERS ... 
TECHNICIANS? 


The petroleum engineers and tech- 
nicians you want are readers of this 
publication. 


You can make effective contact with 
just the men with the job qualifica 
tions you want through an employ 
ment advertisement in this section 


Rate: $13.50 per inch. Contract 
rates on request. Subject to Agency 
Commission. 








All items listed subject to prior sale or 
use by Eli Lilly and Company. 


9—Podbielniak, Type 3146 $.S. centrifugal, multi 
stage, counter-current liquid-liquid solvent extrac 
tors. 1 Serial 226060, & Serial 226070, Engineer 
ing data available. Original cost 1947—$§12,500 
ea. Used. Price $2,500 ea 

1—Buffalo Vac 12” « 18 Drum Drier $.S. Blade 
and Drum. Used. Price $1,300 

+—Devine single door vacuum shelf driers. 6 shelves 
9 apart. & square feet effective pan surface 
Drawing available. Replacement cost $5,500 ea 
New. Price $2,500 ea 

l—Dean Brothers Pump 7 « 7 « 10 Duplex Double 
Acting Piston Type Pump. Durable $5. Valve 
Service Replacement cost $1,200 New Price 
$600 

4 Polar Stills, 3 Rotameter 1 Tapered Tantaluw 
condensor 1 Copper condensor 24 «quare feet 
1 Tilting kettle on casters Z00 gallon 


All items F.0.B. Indianapolis. 
EL! LILLY AND COMPANY 


Plant Salvage Department John H. Comptor 
10 S Alabama Street Indianapol: 4 Indiana 
MElrose 62211 
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° ° The Research Division is another facet of 
W& ling Fluor’s multi-service operations under a single 
responsibility. The Research Division 
t Tf, 1 Od t * designs new or improved processes and products 
O lf) O U/ which are offered by Fluor to industry. 
It conducts laboratory and pilot plant experimental 
studies to provide technical data to other 
Fluor divisions and to their customers. It furnishes 
consulting services in fields of specialized knowledge, 
and maintains a broad contact with the technical 


and economic trends of the industries it serves. 


SURE WITH HE €/@ wé 


THE FLUOR CORPORATION. LTO 
LOS ANGELES 22. CALIFORNIA UGA 
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There are many practical advantages 
of dealing with an engineering and Pa 
construction firm that appreciates the 
value of research, who has the man- 
power and facilities to conduct a thor- 
ough research program concurrently 
with engineering and construction (no 
need to delay a construction project 
while research is being concluded), 
and who possesses an unbounded 
willingness for finding out. For more 
information on Fluor’s Research facil 
ities write for Bulletin FC 8.001R. 





%& “Research means you do not know but are willing to find out” CHARLES KETTERING 
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HIGH QUALITY. 


ANHYDROUS 
Aluminum Chloride 


PRODUCED IN TWO GRADES 
RESUBLIMED & SUBLIMED 











THE PUREST COMMERCIAL 


MATERIAL AVAILABLE 











ANY PARTICLE SIZE OBTAINABLE 


OUR STANDARD SIZES 


POWDER |-20 MESH) GRANULAR (-4 +20 MESH) LUMP 





1+ 4 MESH 

















INFORMATION CONCERNING 
THE PREPARATION of AQUEOUS 
OR ALCOHOLIC SOLUTIONS OF 
AICIl, OBTAINABLE 
BY WRITING 








for 
automatic 
vacuum 
and 
pressure 


control 


MANOS TTS 


The EMI, GREINER Ce. 





They remember your vacuum — 
even after shutting down system! 


10-26 moons sremy | Geo over 291 wy 
e with Er T antient he othe’ tru 
D : a. ; th th pee eee ee eee ew eee eee eee 
ents ir he field car compare wit! eRe 4 , ‘ ‘ Dept. 2 
ré arkablie Carte an Manostats for ! p y 
' 
‘ tivity, accurac ind reliability. De , ! ( Mar I 
gned on the simple pheno enon of the * 
' 
Cartesian Diver, their construction, «+ 
installation and operatior uncom] : s 
cated and dependabl« ' 
fa ' 
For complete information, write for Constant ‘ 
Pressure and Vacuum Control Bulletin a. Ne Ate 



























INTERESTED 
IN 


UNIFINING’ 





é 
UPGRADING 


e * First Commercial Unifining Unit 
way United Refining Co. 
- Warren, Pennsylvania 


UNIFINING should be of particular interest to all operators 


of catalytic reformers which produce by-product hydrogen. 


® Harshaw is the exclusive producer of the Union Oil 
Company of California cobalt-molybdate catalyst 

used in the recently announced ‘‘Unifining’’ desulfurization 
and upgrading process. This rugged, commercially proven 
catalyst is supplied in the form of cylindrical tablets 
conforming to rigid physical and chemical specifications 
established by Harshaw and Union Oil Company 

of California. Stability at high temperatures permits 


repeated regenerations if and when necessary. 


Please contact Harshaw for further information on this catalyst. 


THE HARSHAW CHEMICAL CO. 
1945 East 97th Street, Cleveland 6, Ohio 
Chicago 32, Iilinois © Cincinnati 13, Ohic ©¢ Detroit 28, Michigan © Houston 11, Texas 
Les Angeles 22, California © New York !7,N.Y. © Philadelphia 48, Pennsylvania 


Pittsburgh 22, Pennsylvania 
* Trademark of Union Oli Company of California 
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SUPPLIERS 





Fisher Opens Reagent Factory 


A plant specifically for the manu- 
facture of reagent chemicals has been 
constructed at Fair Lawn, N. J., and 
occupied by Fisher Scientific Co. It 
has complete facilities for the develop- 
ment, manufacture, analysis and pack- 
aging of reagents, as well as 60,000 
sq. ft. of warehouse space 

The new plant stocks chemicals for 
the six other major Fisher warehouses 
and with them by tele- 
type. One of the plant’s special in- 
stallations is an electronic filling ma- 
chine that delivers a pre-set quantity, 
by weight, of a chemical into a bottle, 
caps and labels the bottle, boxes it and 
then delivers it to the warehouse 


is connected 


UC&C Builds Research Lab 


A laboratory for basic, exploratory 
research is being constructed by Union 
Carbide and Carbon Corp. at Parma, 
Ohio. Much of the work will be in 
solid state physics, without reference 
to any specific practical uses, though 
materials 
carried on too 
Work will be done with metallic and 
non-metallic compounds of carbon, as 


investigation and design of 


for industry will be 


well as analogous compounds such as 
inter-metallics and semi-conductors 

The laboratory is being administered 
by a Union division, the National Car- 
The Robert G. 
Breckenridge, who has worked most 
recently as chief of solid state physics 
for the U. S. Bureau of Standards. 
Previously he was head of physics of 
the Office of Naval Research 


bon Co director 1s 


Kaiser Buys Two Steel Plants 


Kaiser Steel Corp. has purchased 
two steel producing facilities of the 
Basalt Rock Co., a large pipe fabrica- 
tor in the west. The properties acquired 
made up the Steel Div. of the Basalt 
company. One plant is located at Napa, 
Calif., and the other at Fontana. They 
employ a total of 800 and 
produce large diameter expanded steel 
pipe, medium diameter 
weld pipe, large diameter 
steel reinforced concrete pipe, and a 
variety of fabricated steel products 

The Napa plant has two production 
lines for the manufacture of steel line 
pipe from 6% to 36 inches in diameter 
and up to 40 ft. in length. In addition, 
the plant has fabricating equipment 
for such products as underground 
tanks, butane and propane 
tanks, siphons, tunnel liners and other 
items. The Napa plant is Kaiser’s first 
steel-producing facility in the San Fran- 
cisco bay 


persons 
line electric 


resistance 


storage 


area 


Iwo mills are on the Fontana site, 
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ASSEMBLY LINE OF 2200-5000 V.0i! and 





air-break 





motor starters at Electric Con 


troller & Mfg. Co.’s new plant in the suburbs of Cleveland. Plant was designed for 


utmost flexibility, and facilities may be 
of space and cost $4,500,000 


which is in the Los Angeles district 
One reinforced con 


crete pressure pipe and the other turns 


produces steel 


out heavy-wall, segmental section steel 
pipe, as well as welded steel cylinders, 
steel joint rings and reinforcing as 
semblies 

Ernest Ilsley, vice-president of Ba 
salt, Kaiser Steel as man 
ager of both the Napa and Fontana 


plants 


has joined 


Dr. Goldsby Joins Stratford 
Dr. A. R 


rector of 


Goldsby has become di 
Stratford 
Kansas City, Mo 
with the National 
Corp., the National 
Aniline Div. of 
Allied Chemical, 
The lexas Co 
and Texaco De 
velopment 


research for the 
Engineering Co., 
formerly 
Aluminate 


He was 


Corp 
He received his 
B.A. degree from 
Illinois 
and his 
Ph.D 
from 
ern | 
Dr. Goldsby Dr 
was 


College 
M.S 

degrees 
Northwest 


and 


niversity 
Goldsby 
important in 
the early development of synthetic 
detergents while at National Aniline 
He was research 


also active in the 


shifted at 


will. It provides 340,000 sq. ft 


leading to the sulfuric acid alkylation 
process at He is the inventor 
many of the im 
commercial this 
process. Dr. Goldsby will continue to 
work in this field while with Stratford 
that firm has 
been appointed an agent for the sul 
furic alkylation 


lexaco 
or co-inventor of 


portant features of 


Engineering Corp., as 


process 


Selas to Expand, Relocate 


America, Philadel 
phia, will move its operations to an 
site miles out of Philadel 
at Dresher, Pa., on the comple 
a $1,000,000 plant at that lo 
late 
are under 


Selas (¢ orp. of 
| l-acre 22 
phia, 
tion of 


cation this year 


Three buildings 
construction, one for re 
search and development, one for pro 
duction and the third for 
offices. The new 

almost double the firm's 
77,000-sq.-ft. manufacturing 
area and provide room for even furthe: 
expansion 


facilities, 
administrative loca 
will 


present 


Among the Selas products are mi 
croporous filters, membrane-type sepa 
heaters, and other 


rators, proce 


equipment 
P-E Enters Resonance Field 


Ihe Perkin-Elmer 
into the manufacture of 


Corp. has gone 


nuclear mag 
with the 


subsidiary 


netic resonance equipment 


organization of a new 
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known as Nuclear Magnetics Corp 
The latter company has purchased the 
complete rights to the NUMAR line 
of resonance equipment from the Lab- 
oratory of Electronics, Inc., Boston, 
designers and manufacturers of elec- 
tronic equipment. 

Nuclear Magnetics will maintain ex- 
ecutive offices and research and de- 
velopment facilities in Boston. Manu- 
facturing will be carried on at the 
parent firm's plant in Norwalk, Conn. 

Perkin-Elmer expects the new equip- 
ment to tie in directly with the infra- 
red spectrophotometers and process 
stream analyzers the company now 
makes for laboratories and process 
plants 

Nuclear Magnetics lists the follow- 
ing persons as consultants: Prof, E. M. 
Purcell, Harvard University, Nobel 
Award winner for work toward the 
discovery of the resonance phenomena; 
Prof. Robert V. Pound, Harvard Uni- 
versity; Prof. Prancis Bitter, M.LT., 
authority on electromagnets; Dr. Rex 
Richards, Oxford University. A. Carl 
Westhbom, Jr. and Marvin C. Lewis, 
who worked with the NUMAR equip- 
ment at the Laboratory of Electronics, 
have joined the company as technical 
director and manager, respec- 
tively 


sales 


Personnel Changes 


Crane Co,—Frank F. Elliott, sen- 
ior vice-president of sales, to president 
and chief executive officer, succeeding 
John L. Holloway, who has resigned; 
George G. Lindholm, manager of the 
Chicago branch, to manager of the 
valve and fitting dept. at the general 
office in Chicago, succeeding F. J 
Wilkey, who has been named special 
representative of the industrial sales 
div.; Thomas D. Kelly, manager of the 
Cleveland branch, to replace Mr. Lind- 
holm as Chicago branch manager 


Davison Chemical Co. 
Gunder, James A. Long, Jr., and Wil- 
liam V. Brown to the research and 
development div.; Gunder and Brown 
have joined the research engineering 
dept. at the Curtis Bay plant, in Balti- 
more; Long is with the Baltimore office 
in the development dept. 


Pierre F 


Calumet & Hecla Inc.—Donald OQ 
Kern has been engaged as consultant 
in the field of heat transfer for the 
Wolverine Tube Div. Dr. Kern is 
author of a textbook on the topic used 
in engineering colleges. 


BurgessManning Co.—-H. A 
trich to manager of the 


Die- 
Libertyville 
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Div.; F. C. Duerr to manager of the 
Chicago district. 


Pfaudler Co.—Charles M. Fletcher 
to manager of the Philadelphia re- 
gional office. 


Cooper-Bessemer Corp. — George 
W. Edick to branch manager of com- 
pressor and stationary engine sales in 
New York City. 


Pacific Pumps, Inc.—J. J. Coffey to 
manager of the newly opened Phila- 
delphia district office. 


Bell & Gossett Co.—Herman ( 
Zwart to petroleum pump sales man- 
ger of Marlow Pumps Div. 


Beckman Instruments, Inc,—Dr. 
William S. Gallaway to newly estab- 
lished post of infrared applications 
supervisor of the Beckman Div. 


Bailey Meter Co.—Paul S. Dickey, 
formerly vice-president and a director, 
to president, succeeding Robert S. 
Coffin, who was elected chairman of 
the executive committee and named 
management consultant; Harvard H 
Gorrie, chief engineer, to vice-presi- 
dent in charge of all 
activilies, 


engineering 


Consolidated Engineering Corp. 
Eugene J. Moscaret to manager of 
the Buffalo, N.Y., district sales and 


service center. 


General Aniline & Film Corp. 
Philip M. Dinkins to vice-president 
of operations of the dyestuff and 
chemical div. 


International Nickel Co., Inc. 
Leon M. Petryck to the development 
and research div. as a research metal- 
lurgist in the welding section at the 
Bayonne, N.J., laboratory. 


Norton Co,—C. 
assistant to the 
and development. 


Herbert Quick to 


director of research 


Fischer & Porter Co.—Robert A. 
Stern to vice-president of data reduc- 
tion and automation div.; Louis H. 
Aricson to vice-president of the inter- 
national div.; Nathaniel Brewer to 
vice-president of research; and Edward 
J. Querner to vice-president of manu- 
facturing. 


Foxboro Co.—-H. O. Erishman to 
general sales manager and J. J. Burnett 
to field sales manager of the reorgan- 
ized sales department; 10 regional 


sales offices have been set up with 
the following as sales managers: H. H 
Michelmore, New England, E. R. 
Huckman, New York, J. B. Deaderick, 
Philadelphia, A. H. Shafer, Pittsburgh, 
E. W. Prendergast, Atlanta, H. | 
Lee, Cleveland, J. J. Connelly, Chi 
cago, E. L. Stark, Dallas, L. W. Parten, 
Houston, and R. E. Rogers, San 
Francisco. 


Worthington Corp. 
er to director of 


Hellmuth Wal 
Robert S 
Sherwood to asst. director of research 


research; 


Branches, Distributors 


Graver Water Conditioning Co. has 
appointed Atlas-Misrock Co. sales rep- 
resentative in Virginia, Maryland and 
the southern part of Delaware. Atlas- 
Misrock is at 110 N. 8th St. in Rich- 
mond, Va 


Saran Lined Pipe Co., Ferndale, 
Mich., will be represented in Indiana, 
Kentucky and parts of Ohio and Illi- 
nois by Herbert D. Stuber, former 
superintendent of Dow Chemical Co.'s 
Saran rubber dept 


Naresco Equipment Corp., sales sub 
sidiary of National Research Corp., 
has appointed the Hainge Co., Inc 
sales representative in the Gulf Coast 
states. Hainge is at 3518 
Houston. 


Durness, 


ElectroData Corp. has named Data 
Processing Associates Ltd., Ottawa, 
sales and service representative in Can- 
ada. 


Rhodia, Inc., has appointed Bur 
hans-Sharpe Co. representative for its 
line of “Alamask” industrial reodor- 
ants in the Pacific Northwest. Burhans- 
Sharpe is at 1743 First Ave. S., Seattle 


Brown Fintube Co. has appointed 
the recently formed company of Ben- 
son, Funk, & Associates as sales and 
engineering representatives in the New 
England territory. 


Expansion, Transition 


Pfaudler Co. has changed its 
York office to 33 Newark St., Ho 
boken, N. J., where it will continue 
to serve the same area; the southwest 
regional office has moved from Dallas 
to 514 W. Main St 


New 


in Houston 


Taylor Instrument Cos. has moved 
its western regional sales headquarters 
and branch assembly plant from San 
Francisco to San Leandro, Calif 
PETROLEUM 
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Inner valves are machined on duplicat ng lathes to exacting standards Precision parts on BS&B Controls are 
In this photo, master contour plate on lathe at (A) automatically dupli- This lathe operator ‘mikes nner valve for a final tolerance of 001”. 
cates the exact contour desired at (B) to form the inner valve Other parts require tolerances of as little as 3/10,000” 


manufactured to close tolerances 


In Automatic Controls, 


Whenever you buy an automatic 
control, you look for the finest and 
most dependable one you can find 
for the job from the standpoint of 
quality, precision, long life and “free 
dom from trouble.” 


Freedom from trouble is especially 
important, because once a control is 





installed in the line, any ‘“down-time” 
Ample production facilities and stocks of 
moterial assure prompt deliveries n all 


P caused by its faulty operation be- A Sinusoidal waveform apparatus is used to 
standard items in the BS&B Controls line 


‘ heck the accuracy and performance of a 
comes very expensive—usually many 48 Type 1440 Pressure Control Pilot, 
times more expensive than the entire 


cost of the control itself. 


That’s why it always pays to specify 
and buy BS&B Automatic Controls! 
Because of their superior quality and 
their long trouble-free performance, 
they'll pay for themselves in almost 
no time! 





Proper treating and hardening of certain 
component parts of BS&B Controls in one of 
these precisely controlled electric annealing 
furnaces is just one of the importont manu 
facturing operations which assures their high 
quality and long trouble-free service 


Every 8S&8 Control must pass rigorous oper 
ating tests in our modern hydraulic testing 
and experimental laboratory. In this view, 
volves in the line ore under test pressures 
from hydraulic pumps in the foreground 
Operator checks readings on the control 
pone! for valve performance 





Brack, Sivatics s BRYSON, INC. 


84 Sales Centers Controls Division, Dept. 4-D7 40 Stocking Points 
7500 East 12th Street, Kansas City 26, Missouri 
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IN CAT CRACKING 


With over 30 per cent of all crude today eventually 
becoming cat cracker feed, cat cracker design is in- 
creasingly important to refiners. The superiority of 
the Fluid Cat Cracking design is well-established by 
the fact that 70 per cent of cat cracking capacity in 
the free world is the fluid design. The M. W. Kellogg 
Company has engineered or erected more than half 
of this fluid capacity. 

M. W. Kellogg has been in the forefront of Fluid 
Catalytic Cracking from the beginning. Starting early 
with continuing studies of catalysts, it worked closely 
with the industry in engineering the fluid principle. 
M. W. Kellogg’s contribution in mechanical engineer- 


(To obtain more data on advertised products see page 1056) 


ing made it possible to design units of capacities large 
enough to meet accelerated demands for higher octanes 
since World War II. Its long experience in construct- 
ing oil refineries enabled M. W. Kellogg to undertake 
the erecting of these initial units, and the even larger 
ones in operation today, with full confidence that 
they would be on stream in minimum time. 

An M. W. Kellogg Fluid Catalytic Cracking unit is 
your guarantee of many predetermined requirements, 
including throughput capacity, product quality and 
quantity, utility cost, catalyst loss, and coke-burning 
capacity. From its experience in engineering and erect- 
ing many side-by-side units, M. W. Kellogg originated 
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The distinctive vertical con 
struction of M. W. Kellogg’ 
Orthoflow Fluid Catalytic 
Cracker a logical development 
from the side-by-side model— is 
becoming more and more famil 
iar on refinery skylines. Ortho 
flow units completed or under 
onstruction since 1951 already 
represent a total throughput of 
over 290,000 BPD, 


the straight-line Orthoflow* design—which offers 
many extra economic advantages. 

A full-color, 13-minute movie, showing how the Refinery Process Division 
Orthoflow works, is now being booked for showings The M. W. Kellogg Company 
after July 1. Return coupon for particulars and to 225 Broadway, New York 7, N. Y. 


obtain a copy of our No. 2, 1955 Kelloggram which 2 Send available dates for showing of your new Orthofiow film. 
illustrates a recent Orthoflow installation. > 


= Send Ketloggram illustrating recent Orthoflow installation, 
Refi nery Process Division 


THE M. W. KELLOGG COMPANY es 


, y , 7 ur Op Company 
225 Broadway, New York 7, N.Y. 


nk ( Lt onto @ Kellogg International Cor) Address 


” PULLMA CORPORATED 


PETROLEUM PROCESSING, July, 1955 





Commonplace 


Barium-Based Additives 
‘will provide an Extra 


Measure of Protection 


HD. lube oils will 
V.ELD. grades... 
yased additives. 


pating additive-makers’ needs, wa have been 

ving our eleetric-furnace barium ‘eduction process 

to produce a very dense, crystalline material with particle 
sige adjusted to users’ requirements. As a result, additive 


makers can now achieve desired control of reaction rates. 


Westvaco also pioneered flake Barium Octahydrate and 
Barium Pentahydrate—advanced forms of soluble barium 
values now widely used. These pioneering efforts continue. 
An advanced process developed by Westvaco engineers 

will soon bring you further benefits. Although we recently 
completed a 100% expansion of our facilities, we stand ready 


to again increase capacity should any eventuality require it. 


When 10 to 1 is commonplace, better barium additives 
will be ready. As America’s largest producer of barium 


chemicals, we shall continue to anticipate your needs. 


if you are working with lube-oil 

additives, we would like you to have a 

copy of this new, 24-page booklet giving complete 

information on WESTVACO Barium Chemicals. Send for it now. 


Westvaco Mineral Products Division 
{//] FOOD MACHINERY AND CHEMICAL CORPORATION 


sare General Offices ‘ 161 East 42nd Street, New York 17 
cCutmecats |) 


CHICAGO, ILLINOIS + CINCINNATI, OHIO + HOUSTON, TEXAS + NEWARK, CALIFORNIA 


tay 
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MEETINGS 





New Clinic at 10th ISA Conference 


CLINIC on computers has been 
added to the usual clinics on in- 
strument maintenance and analytical 
instruments for the Instrument Society 
of America’s 10th annual instrument 
automation and exhibit 
The event will take place at the Shrine 
Exposition Hall and Auditorium, Los 
Angeles, from Sept. 12 to 16 
The 


self 


conference 


program of the conference it- 


will include discussion of testing 
instrumentation, production processes 
instrumentation, analysis instrumenta 
tion, and instrument maintenance and 
operation, among other topics. Details 
of the program 
next month's 
PROCESSING. 
The instruments maintenance clinic 
will be held on Sept. 10, 11 and 12 at 


the University of Southern California, 


will be presented in 


issue Of PETROLEUM 


which is in Los Angeles. This clinic 
was designed especially for operating, 
maintenance and apprentice personne! 
and is limited to 25 persons for each 
session. There will be eight two-hour 
sessions spread over the three days 
Ihe clinic on analytical instruments 
will consist of six three-hour sessions 
one given each morning and afternoon 
on Sept. 13, 14 and 15, at the Shrine 
Auditorium. Subjects of this clinic will 
include thermal-conductivity gas an 
alyzers and gas chromotography (Gow 
Mac Instrument Co.), negative type 
infrared analyzer (Leeds & Northrup 
Co.), type infrared analyzer 
Instrument Co.), water 
recorder and thermal 
(Mine and Safety Appliances 
Co.), density and liquid level (Ohmart 
Corp.), infrared from laboratory to 
line (Perkins-Elmer Corp.), X-ray 
quantometer (Applied Research Labs), 
flow 


positive 
(Liston-Becker 
vapor conduc 


tivily 


and 
special energy recorder (Beckman In 
struments), and process refractometer 


leak-detector, colorimeter, 


(Consolidated Engineering Corp.) 

The addition to the instru- 
ment conference, the computer clinic, 
will be held on Sept. 12, 13 and 14, as 
three-hour sessions each morning and 
afternoon. The will 
capabilities of various types of com 
they may be 

engineering 


newest 


course cover the 


puter and how used in 
calcula 
data 
processing, and other applications 


Subjects under 


process control, 


tions, data reduction, business 


discussion will be 
small, medium and large-size digital 
computers, direct analog 
differential analyzers, 
“omputers 

Advance registration is required for 


ISA members 


computers 
electronic and 


mechanical analog 
all clinics and will cost 


PETROLEUM PROCESSING, July, 1955 


$5 for each clinic, non-members $7.50 


Because of the limited attendance at 
urges interested 
Registration 


admission to the 


the clinics, the society 


persons to register carly 


for any clinic carries 


sessions of the conference 


Ihe 


office 1s at 


technical 
exhibit ts 
1319 Al 


Pittsburgh 33, Pa 


without additional fee 
tree The ISA 
legheny Ave 


Solar Energy Symposium 
Planned by New Group 


Practical applications of solar energy 
discussed by scientists and in 
Nov | 
planned by the 
Applied Solar Energy 
in the spring of 1954 by some forty u 


bankers 


educators of the 


will be 
dustrialists through 5 at a 
symposium Associa 
tion of Formed 
dustrialists agriculturists, and 
Southwest, the 

sociation has organized the 
first Other 
Stantord 


niversity of 


Symposium 


as its activily sponsors of 


Research 
Arizona 
Westward Ho 


the meeting are 
Institute and the | 
It will be 
Hotel in Phoenix 

At the outset of the meeting Dr 
J. | Hobson of Stanford 
Institute will introduce 


given at the 


Ariz 


Research 
a discussion of 
Solar 


program 


Ihe Economics of 
Another 
with 


Energy 
section of the will 


deal conversion techniques and 
will include these papers 

Direct Conversion of Solar En 
ergy,’ by Dr. Paul South 
Research Institut Converting 
Solar to Chemical 
L. J. Heidt, M.I.1 and 
P-N Couples,” by G. I 
Felephone Laboratories 

Dr. Maria Telkes, New York Uni 
versity, will discuss “Solar Stills,” and 
Dr. R. C. Jordan, University of Min 
nesota, will present material on “Meé 
chanical Solar 


Erlandson 
wesl 
Energy by Dr 
Photovoltaic 


Pearson B 1] 


Energy from Energy 


AIEE to Offer Second 
Petroleum Conference 


laking 
of last 
Institute of 


from the su 
Ihe 
I nuinect 
Electrical Conter 
ence of the Petroleum 
Sept 12 to 14 at the 
in Houston 


their cuc 
meeting Ameri 


Electrical 


years 


sponsor a second 


Industry” from 
Shamrock Hotel 
will be pre 


Paper ented 


on electrical subjects in the refining 


production, and pipeline segments of 


the petroleum industry, and there will 


be trips to nearby installations 
The conference will be organized b 
the petroleum industry committee and 


the Houston Section of the AlkI 


the conference is H. M 
Stewart, Humble Oil and Refining Co., 
Baytown, Vice-chairman is H. J. Kong 
abel, Westinghouse Corp., 
Houston. J. Z. Linsenmeyer, of West 
inghouse in Pittsburgh, is chairman ot 


chairman of 


Electric 


the petroleum industry committee. Ad 
vance registration forms and programs 
may be obtained from J. C, Gardner, 
Westinghouse Electric Corp., 507 Dal 


las Ave., Houston 


Oil Man‘s Calendar 


JULY 
nd Western Plant Maintenance 
“ Show Pan Paciti 
Los Angeles, July 12-14 


beng 
Auditorium 


and 


AUGUSI 

Lnemeer 
West Coast meeting 
Portland 


f Automotive golden an 
Hotel Mult 
Oregon August 1° 
SEPTEMBER 


eum Industry 


by the 


Conference sponsored 
Institute of Electrical 
Sept. 12-14 


imerica 


American 
Houston 
Society of 


bngineer 
10th national 
exhibit, Lo 


rumen 
conference and 
Sept. 12-16 

issn., annual 
Atlantic City 


instrument 
Angel 
ional Pe 
l Lyte 


+-1¢ 


roleum 


Hotel 


meeting 
Sept 


Refiners 
ilindustrial relations meeting, Ca 
per Wyo Sept ?2-23 

can In Chemical Engineer 


Lake Placid Clut Lake Placid, N.Y 


’* 


Western Petrolewm ioon., regional 


techn 


iiute of 


OCTOBER 
an Society of Me 
petroleum branch, fall meeting 
Hotel, New Orleans, Oct. 2-5 
tmerioan Society for 
Committee D petroleum 
Statler Hotel 
D« Oct. 26 
imerican Oil Chemist Society, fall meet 
nz, Hotel Bellevue Stratford, Philadelphia 


hanical Engineer 
Roosevelt 


Materials 
produc ts and 
Washington 


Testing 


lubricant 


fall meet 
Angeles, Oct 


ioon 


Hotel, Los 


Natural Gasoline 
Amba sdor 
annual convention, Los 

17-19 
é on Petroleum 
the University of 
Cuba, Oct 1-23 


National Lubricating 


sponsored by 
Oriente, Santiago ce 
Institule, an 


Beach Hotel 


(,rease 
Edge water 
Oct. 31-Nov. 2 


jal meeting 


NOVEMBER 


tuiomotive Engineers, golden 


diesel engine meeting I he 


Nov, 2-4 


lulomotive 


Louis 
Lngineer golden 
ry fuels and lubrication meeting 


Hellevuc Stratford Philadelphia 


el / sposition 
Pier, Chicago, Nov 14-17 

Petroleum Institute, annual meet 
ng, Mark Hopkins, Fairmont, St 
ind Palace Hotels, San 


' 4 ] 


a tufomation 


tmnerican 
brancis 
Francis 0, Nov 
Institute of Chemical 

Statler Hotel 


Lngineers 
Detroit 


imerican 
innual mecting 








No fitting is too good 
for me because | have to 
stand beside them! 





THAT’S WHY I USE 


SwangQoe 


TUBE FITTINGS 


“Just one pinhole leak or one fitting 
‘letting go’ could mean disaster for me, 
equipment and property. That's why | 
use the best—Swagelok Tube Fittings 
They are built for rugged service and 
unusual operating conditions.” 


Swagelok Tube Fittings because of their 
unique design provide strong, torque- 
free, leakproof seals in all tubing con- 
nections. Two ferrules and the threaded 
chuck grasp the tube tightly. No special 
tools are needed for assembly or dis- 
assembly and no preparatory work on 
the tubing is required. 


For complete information write for the 
Swagelok catalog. Address Dept. 02. 





Swagelok Tube Fittings Available in: 
Brass, Aluminum, Steel, 
Stainless Steel, Monel, Zytel” 


OvPeont trade-mark 








CRAWFORD FITTING CO. 








(lo obtain more data 








on advertised products see page 


Information Offered in the Advertisements 


Do you need detailed informa- 
tion on a specific subject? Check 
through this easy-to-use index of 
literature and data being offered 


in this issue's advertisements 


ACTIVATED ALUMINA, for drying, bro- 


chure; Reynolds Chemicals. See 
adv't. p. 1071. 
Appitives, grease, booklet describes 


properties; DuPont de Nemours & 
Co. See adv't pp 9JOHRA-YORB 


based, 
Prod 


barium 
Mineral 
105? 


lube oil, 
Westvaco 
See adv't. p 


ADDITIVES, 
booklet 
ucts Div 


BupeLe Cars, 300 styles, bulletin 22: 
Pressed Steel Co. See adv't. p. 1078 


BULK SroraGe, booklet describes serv- 
ices; Hess Terminal Corp. See adv't 
p. 1070 


CATALYTIC CRACKING units, fluid 
movie and diagram; M. W. Kellogg 
Co. See adv't. pp. 1050-1051 


tandem, vertical 
and horizontal, bulletin 498; Na 
tional Airoil Burner Co. See adv't 
p. 1072. 


COMBUSTION UNITS 


COMPRESSORS, gas, complete catalog 


Cooper-Bessemer Corp. See adv't 


p. 1042 

Conpurr, aluminum, rigid, factbook 
Alcoa Aluminum See adv't 
p 1064 


CoouinG UNITS, au and air and water 
new bulletin; Hudson Engineering 


Corp. See adv't. cover 


EXPANSION Joints, bulletin 351; Zal 
lea Brothers. See adv't. p. 964 


FLOATING Roors, double pontoon, 
manual WP-14; Gen'l American 
Trans. Corp. See adv't, p, 952 





FLow TRANSMITTER, new type, bul 
letin 13-11; Foxboro Co. See adv't 
pp 977-973 





Heat EXCHANGERS, bulletin 521; 
Brown Fintube Co. See adv’ 
p. 1065. 


INSULATION, block and molded pipe 
types, catalog; Owens-Corning Fi- 
berglas Corp. See adv't. p. 1073 


MECHANICAL SRALS, “Teflon,” bulletin 
MS-954. U. S. Gasket Co. See 
adv't. p. 1062 


MIXING AND BLENDING equipment, 8 
Mixing 
p 9R4 


catalogs and data sheets 
Equipment Co. See adv't 


PRESSURI TRANSMITTER bulletin 
98097: Taylor 


adv't. pp. 978-979 


Instrument Co. See 


RADIOISOTOPE REAGENTS, special Cata- 


log available; Baker & Adamson, 


Gen'l. Chemical Div. See adv' 
cover 3 

REFINERY CONSTRUCTION, brochure 
103 describes recent construction 
Kaiser Engineers See adv't, 
p. 1029 

REFINERY ENGINEERING, bulletin F¢ 


8.001R describes research facilities 
Fluor Corp. See. adv't. p. 1044 


hydraulic set 


Johns-Manville 


REFRACTORY LININGS 
ting, brochure 28A 


See adv't. p. 1041 


STEAM TRAPS, Stainless steel, trap 
selector; Yarnall-Waring Co. See 
adv't. p. 1079 


Tuspe Firrincs available 
in many 


ford Fitting Co. See adv't. p 


“Swagelok 
materials, catalog; Craw 
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Tupes, heat exchanger, aluminum 
booklet; Alcoa Aluminum. See 
adv't. p. 983 


finned, booklet 
Tube. Sec 


TUBING, condenser 
and catalog; Wolverine 


adv't. pp. 1040A-1040B 


VALVES, gate, jacketed, catalog J-50 
Hetherington & Berner, Inc. See 
adv't. p. 1078 


VaLves, lubricated plug, reference 
book 39-5; Homestead Valve Mfg 
Co. See adv't. p. 1030 
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Butane is stored under pressure to prevent 

it from disappearing into the atmosphere. 
Hertonspheres™, designed to withstand 
internal pressure, will tame this exceedingly 
volatile hydrocarbon. No vapor can escape 
as long as the internal pressure does not 

Ce ea a ee ee ; ' 
Hortonspheres are buill in stondord copacities Chicago Bridge & Iron Company 
to 30,000 bbls. and for pressures up to Sue iil, «bet © Git’ > Giidiens © Gena & telah 
217 Ibs. per sq. in. in the smaller sizes. Los Angel York © Philed aa me 
Write our nearest office for further information. San Fror 


Plants in BIRMINGHAM HICAGO, SALT 


* New k odelphia © Pittet h © Se ake 

















FOR INFORMATION 
ON ANY PRODUCT 
OR SERVICE 
ADVERTISED 

IN THIS ISSUE 


SEE INSTRUCTIONS 
BELOW 





Each advertiser listed 
in this index has been 
assigned a code letter 
for use by the reader 
in securing additional 
information about ad- 
vertised products, or 
services which interest 
him. This code letter 
appears in parenthe- 
ses following the ad- 
vertiser’s name. 


Circle the code letter 
on the “Advertised 
Product Inquiry” card 
(on the page opposite) 
which corresponds to 
that assigned the ad- 
vertiser about whose 
product you want fur- 
ther information. 


Fill in your name, title, 
company and mailing 
address and mail the 
card... no postage is 
required. 


The Petroleum Proc- 
essing Reader Service 
Department will give 
your inquiries prompt 
and efficient handling. 





ADMVERTISERS' INDEX 
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This index is published as a convenience to the reader. Every care isedaken to make it accu 
rate, but PETROLEUM PROCESSING assumes no responsibility for error wy omissior 
A M 
Airetoo!l Mfg. Co. (1-2) 1080 McKee Co., Arthur G. (G-2) 106 
Air Preheater Corp. (D-6) 1032 Midwest Piping Co. (F-9) 1059 
Alamask Div., Rhodia, Inc. (H-4) 1074 Mixing Equipment Co. (C-6) 9R4 
Aluminum Co. of America 
Chemical Div. (A-4) 961 N 
Aluminum Co. of Americ: a4 
Plectric 7 Div, (G3) , 1064 National Airoil Burner Co. (H-2) 1072 
Aluminum Co. of America National Aluminate Corp. (1-5) 108 
Process Equip. Div. (C-5) QR Newport News Shipbuilding & 
American Cyanamid Co Ny Ling 2 , (1-3) > 
Refinery Chemicals Dept. (B-5) 970-971 orton Co, (<8) 
Anaconda Copper Mining Co. (1-7) 1085 
Anthracite Equipment Corp. (E-2) 1036 0 
Oakite Products, Inc. (G-7) 1068 
B Ohio Apex Div. (F-1) 1045 
Baker & Adamson Oronite Chemical Co. (E-7) 106 
Gen'l. Chemical Div. (1-8) Cover Owens-Corning Fiberglas ¢ (H-3) 10 
Baker & Co Inc. (C4) 1O2¢ 
Barrett Mig. Co. (D-4) 10w p 
Black, Sivalls & Bryson, Inc. (F-4) 1049 
Brown Fintube Co. (G-4) 106‘ Phoenix Mfg. Co. (E-1) 1O3¢ 
Powell Co., William (H-4) 10 
‘ Pressed Steel Co. (H-9) 1078 
Procon, Inc. (H-7) 10 
Chicago Bridge & Iron Co. (F-®) 1054 Proportioneers, Inc. Div. of 
Cities Service Co. (B-1) 1O10 B-I-F Ind. (A-3) IOV 
Condenser Service & Ener. Co. (D-7) 1034 
Cooper-Bessemer Corp. (E-8) 1042 K 
Crane Co. (C-7) 1008 
Crawford Fitting Co. (F-7) 1054 Refinery Engineering Co. (B-4) 969 
Reynolds Metals Co. (H-1) 1071 
D Ridge Tool Co. (1-4) 1082 
Rockwell-Nordstrom 
Dowell, Inc (G6) 1066 Valves (B-9) 976A-976B 
DuPont de Nemours & Co., Petroleum 
Chemicals Div. (B-3) 968 A-96RB s 
DuPont de Nemours & Co., Petroleum 
Chemicals Div. (B-4) 1038 St. Mary lron Works (E-5) 1040 
Sauvereisen Cements Co. (D4 1034 
I Shell Development Co. (D-9) 1035 
Smith Corp 4 ©. (C-3) YRO-9R I 
Enjay Co. (C-9%) 949 
Ethyl Corp 1006-1007 , 
I Taylor Instrument Cos. (C-2) 978-979 
fennessee Corp. (D-1) 1028 
Fluor Corp. (E-9%) 1044 ceca ' 
Foster Wheeler Corp. (A-9) 962-963 
Foxboro Co. (B46) 972-973 
U. S. Gasket Co. (G-1) 1062 
G Universal Oi! Products Co. (B-7) 174-975 
Gen'l. American Trans. Corp 
Plate & Welding Div. (A-4) 95? V 
C= See a ¢ orp osq4 Yoet Machine Co., Henry (1-6) 1084 
General Refractories Co. (D-5) 1031 
Glitsch & Sons, Inc., F. W. (H-6) 1076 Ww 
Cory J é uw ) A- 5 _ 
pi ond pe fy SS (A-7) 192s Warren Petroleum Corp. (E-3) 103 
’ . ' . Westvaco Mineral Products (F-6) 1052 
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to secure information on products and services advertised in Petroleum Processing or reviewed 
in its “What's New” section 
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this issue of Petroleum Processing or 
reviewed in its “What's New’ section, use 
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WHAT'S NEW... 





TEMPERATURE 
COMPENSATING 
MEASURING 
ELEMENT 


HEAT EXCHANGER 





RECORDER _ 


HAND VALVE 





4 














Viscometer Records and Controls 


Designed for petroleum applications 
providing a continuous record of vis 
cosity, the viscometer is applicable also 
control. A 
is established to flow 


for automatic side stream 
a small sample 
to the temperature compensated meas 
uring element for viscosity determina 
tion. A heat 


when necessary 


used 


to bring the tempera 


exchanger can be 
ture of the sample within the compen 
sating range and a small proportioning 
pump is used to return the sample in 
the line. All of the electrical 
nents comply with Underwriters’ re 
quirements for Class | 
locations 

A remotely 


COMPO 
Group D 


fur- 
circular 


located recorder 


nishes a record on a 24-hour 


chart, and for automatic control the 


recorder provides 3-15 lbs. air pressure 


with standard 


for use in conjunction 
pneumatic controllers 


Ihe 
high 


operating principle provides 


sensitivity and accuracy with 





For More Information 


Use one of the attached reply 
cards to additional 
literature on any 
items reviewed in “What's New!” 
Just numbers corre- 
sponding to the numbers at the 
end of each item in which you 
are interested. Then fill in the 
rest of the card and drop it in 
the mail. No postage is required. 


request 
details of 


circle the 
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Norcross 
Newton 58, 


ruggedness of construction 
Corp., Dept. No. N33, 
Mass 


Circle No. 1 on Reply Card 


Magnetic Pipeline Trap 


. +» removes iron fines and tramp iron 
from practically any kind of liquid 
material passing through pipelines 
The “Ferrotrap” is self-contained, and 
depends upon an Alnico V magnet for 
operation. The only maintenance re 
quired ts the periodic removal of iron 


accumulations. Model B is made of 
316 stainless steel and is available for 
2, 3, or 4-in. pipelines. Multiple mag- 
netic elements contained in stainless 
steel tubes are so positioned within the 
trap so that material is caused to flow 
in thin streams and in variously 
changed directions over the whole 
length of the magnets to insure trap 
ping very fine iron particles. Pressure 
drop through the trap is small, and 
operation can be at pressures up to 
150 psig. Model L is for less exacting 
requirements, primarily tramp iron 
separation in line from ¥2-in. to 2-in., 
and is made of bronze for operation up 
to 150 psig. Eriez Mfg. Co., Erie 6, Pa 


Circle No. 2 on Reply Card 


Synthetic Filter Felt 


..» is made of Dynel fibers, tightly 
compacted. Principal applications are 
for pressure filters and centrifuges con 
tacting concentrated mineral acids and 
bases as well as a variety of 
The 


clean 


organic 
“FEON 
and in 


bases and salts 
Dynel” felt is 


operation 


acids, 
easy to 
fine solids, yet has 
high porosity permitting 
high filtering rates. In its manufacture, 
short fibers of Dynel are 
both directions for 
sional stability 


retains 
a relatively 


carded in 
strength, 
smoothness 


dimen 
Ihe 
fibers are treated with a resin binder 
After felting, the bond is 


and 


“set” under 
heat and pressure to give the finished 
filter cloth The 
Vinyon, the same 
Dynel, and 


bonding agent is 
material as 
withstand any chem 
icals for which Dynel itself is suitable 
Dynel felts have greater chemical re 
sistance than wool felts, do not shrink, 
and keep their shape making it easier 
to fit into the filler presses. Maximum 
170°F., and bursting 
200 to 350 psi 
Filtration Fabrics Div., Filtration En 
gineers Inc., 155 Oraton St., Newark 
iN, J 
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fed SV OTER oe ORAL Tune 
APPL ATOR 


[wo new “Univac-Scientific” models—with develop- 
ments making the computer compatible with the Univac 
and the File-Computer—have been announced. Originally 
designed and built for the U.S. Government for use in the 
guided missile program at the White Sands Proving 
Grounds, the computer is adaptable to the control of indus- 
trial and scientific processes. 

The new development making the Univac-Scientific com- 
patible with other of the company’s computers is the use 
of metal magnetic tape on all computers. Previously the 
Univac-Scientific used plastic tape which could not be used 
with other models. 

Another development is that the Univac-Scientific can 
now utilize the auxiliary equipment developed for the com- 
mercial Univac, such as the High-Speed Printer which 
prints results of computations and data reduction at a speed 
of 600 lines per minute in any desired format 

Both new models are virtually identical in scope. Data 
can be read out of the magnetic memory of the system in 
micro-seconds, and the computer section requires about 
one second for mathematical operations which would re- 
quire an hour at best by other means 


ortioma mry! (Guerutn! juCe OS 

A CARD READER TELETYPE COMMUNICATION Cot 
ANALOG 10 OVGrlAL CONVERTERS FOR USE ath 
WG nS TRUM 


General storage for the new models has been increased 


trom 


17,408 registers to 20,480 by 


the replacement of 


electrostatic registers by magnetic core storage. Remington 


Rand Inc., 


315 Fourth Ave., New York 10, 


N.Y 


Circle No. 4 on Reply Card 





Midget Pressure Filter 


. . « is for laboratory and field appli 

cations, In filtration research and for 
the determination of filtration charac 

teristics needed for production filter 
selection, “Pronto-Junior” permits the 
use of one, two or three vertical filter 
leaves. The filter can be set up in 
the plant to filter liquids as they are 
processed, or can be located in the 
laboratory. A_ net filtering area of 
one sq. ft. is provided when using 
three filter leaves spaced at 1'%2-in 

intervals. ‘The leaves are covered with 
24x110 Dutch weave metal cloth, 
bound in U-shaped leaf frames. Out 

let nozzles are sealed by “O” rings 

Cake erosion is prevented by having 
the inlet ports facing away from the 
leaf surfaces. Constructed of stainless 
with Type 316 stainless on all 
liquid contact parts, it is suitable for 
a maximum working pressure of 80 


steel 


1058 


psi. The filter overall height is about 
16 in. and the shell diameter about 
62 in. American Plant Equipment 
Co., Mfg. Div., 701 Spring St., Eliza 
beth 4, N. J 


Circle No. § on Reply Card 


New Drum Cover Crimper 


. . . is portable and compact for use in 
tight spaces. The “Model PMC-3U”" 
is designed for sealing the universal 
standard 120% lug cover drum. It 


is an overhead suspended crimping 
head, directly connected with a 6-in 
double-acting air cylinder, complete 
with valves and handles. Weighing 
about 180 Ibs., it can be installed with 
either a counterbalance rig or a bal- 
ancing unit. The operator places the 
drum roughly below the unit, then 
manually positions the crimpet on the 
drum for the crimping operation 
Operation completed, the counter- 
weight raises the unit so that the drum 
will clear. Barrett Mfg. Co., 
Texas, 


Houston, 
Circle No. 6 on Reply Card 


New Plastic Fire Hose 


. . . is made of Dacron—neoprene im- 
pregnated—to meet requirements of 
the oil industry and chemical plants 
where oil, chemicals, rough use and 
mildew demand a long-wearing hose 
Ihe hose tube is of oil resistant neo- 
prene covered by strands of 100% 
Dacron yarn, which is in turn im- 
pregnated with neoprene rest 
pressure for this hose on delivery is 
500 Ibs. per 50-ft. length 
able in two sizes; 1%-in 
diameters. Fyr-Fyter Co., 
St.. Dayton 1, Ohio 


It is avail- 
and 2'%-in. 


221 Crane 


Circle No. 7 on Reply Card 
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Where do you buy 


What you really buy is performance 
. .. and good value for your piping 
dollar. And how do you get these? 
By selecting a piping contractor who 
has a reputation for quality work ... 
who is called upon to do job-after- 
job for the same customers. It's as 
simple as that. 

Midwest is such a piping contrac- 
tor. Midwest Piping is superior piping 





and good value for every piping 
dollar. We shall be happy to have 


you ask us to prove it. 


MIDWEST PIPING COMPANY, INC. 
Main Office, 1450 South Second St., St. Louls 4, Me. 
PLANTS: ST. LOUIS, PASSAIC, LOS ANGELES, end BOSTON 


SALES OFFICES: NEW YORK 7 50 CHURCH ST. « BOSTON 27-426 FIRST ST. 
LOS ANGELES 33 520 ANDERSON ST. + CHICAGO 3—79 WEST MONROE ST. 
TULSA 3-224 WRIGHT BLOG. « HOUSTON 21213 CAPITOL AVE, 
CLEVELAND 14-616 ST. CLAIR AVE. 


ee oe ee ee 
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OFFERS YOU MANY BENEFITS 
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Oxidation Inhibitor Bath 


. +» analyzes turbine oil inhibitor life. 
Io test an oil sample, the bath uses 
water, oxygen and an tiron-copper 
catalyst, and subjects the sample to 
95°¢ 0,2°¢ Twelve 


cells accomodated in 


oxidation 
the bath, 
which is made of corrosion resistant 
stainless steel, Flow measurement is 
by “flow-rater” type made of pyrex 
glass with stainless steel floats. Indi 
vidual needle flow control valves assure 
a flow three liters of oxygen 
per hour to each sample. A tempered 
glass and two fluorescent 
lamps permit the operator to deter- 
mine sample levels without removing 
the The bath 115 v., 60 
cycle, single phase a-c operation with 
other voltages and frequencies avail- 


are 


rate of 


window 


cells has 


able. Size is 30-in. long, 18-in. wide, 
and 32-in. high. The Emil Greiner 
Co., 20-26 N. Moore St., New York 
13, N. Y 
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Mechanical Seal 
. » » designed for rotary shafts at pres 


sures up to 150 psi and called the 
“BB-21A Mechanipak Seal” is fur 
nished completely assembled, ready to 
install. Standard construction includes 
brass shell, brass washer, and Buna-N 
bellows. Seals are available for shafts 


1060 


from %-in. to 3-in. diameters. Buna- 
N or neoprene bellows are furnished 
for temperatures up to 212°F. and 
pressures up to 150 psi. Silicone 
bellows are provided for temperatures 
up to 400°F. where pressures do not 
exceed 50 psi. The Garlock Packing 
Co., Palmyra, N. Y. 


Circle No. 9 on Reply Card 





Stainless Heat Exchangers 


. « » designed for corrosive liquids in 
heating or cooling services have appli- 
cations in the chemical, refining, etc. 
industries. The type “SSF” 
changers are of fixed tube 
and available in 
multi-pass 
range of 


heat ex 

bundle 
construction 
and 


single 
models in a_ large 
and capacities. The 
exchanger design eliminates expansion 
strains due to radical temperature 
difference. Smooth flow end bonnets 
minimize impact on tubes and tube 
sheets at the inlet to the tube bundle 
Tubes rolled sheets by a 
special electronically controlled proc- 
ess for efficient joints. Other features 
include 20% segmented baffles spaced 
for maximum heat transfer and mini- 
mum pressure drop. Heat 
gasket eliminates by-passing and pre- 
vents leakage. Young Radiator Co., 
Racine, Wisc. 
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Plastic Bubble-Caps 


. « » are corrosion-resistant to all sol- 
vents, alkalis and acids except hypo- 
chlorite, chromic acid, nitric acid or 
sulphuric acid over 70% 
tion. The bubble-caps 


concentra 


and risers 


s 
resistant 


called “Camac Furacam” pre 
cision cast of glass reinforced furfural 
ketone resin with carbon loading. The 
caps rugged and withstand 


temperatures to 350°f 


are 


are will 


The assembly 


can be secured to a tray with Teflon 
snap rings, or Neoprenc “O” rings 
Design allows full gas flow with a 


minimum of resistance. Trays can be 
operated with a liquid level from 1-in 
to 1%-in. Carl Buck & 
Essex Fells, N. J 


Circle No 


Assocs., 
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Multi-Component Analyzer 


. . . is for gases or liquids and is based 
on the principle of gas chromatogra 
phy, utilizing the fractional separation 
of vapors by 
column. Time for analysis varies from 
42 to 5 minutes per component. Re 
producibility is better than 42%. Any 
mixture having boiling points up to 
250°C. may be analyzed. As little as 
one milligram of sample per analysis 
is needed. The “Vapor Fractometer” 
consists of two interchangeable four 
foot folded partition columns which 
may be used individually or in tandem, 
a special thermister-type thermocon 
ductivity cell as a detector, and sam 
pling and temperature controls. The 
partition columns are mounted in an 
insulated chamber which may be held 
at any temperature between room and 
150°C. The apparatus weighs less than 
SO Ib 30x20x12 in 
Detector output may be connected di 
rectly to any 
Any convenient carries 
may be used, though helium is recom 
mended The Perkin-Elmer 
Norwalk, Conn 

Circle No 
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Are YOU Looking for a BETTER Job? 


Petroleum Processing is again expanding its editorial staff, and its editors 

are looking for a man with technical training to fill the opening of assistant editor. 

The job offers the man we select an interesting opportunity in an excit- 

ing field of activity. He will have the chance to get better acquainted with the 

broader aspects of the petroleum processing industry, to meet and talk with its 

top-notch technical people, to be “in the know” about new developments in the 

industry even before they are announced. He will be affiliated with a dynamic, 

° fast-moving publication, backed by the largest and most progressive business 
magazine publishing firm in the world. 

Here are the specifications: 


Education: If you are the man we want, you're a graduate engineer, with a B.S. 
in mechanical engineering. You were in the top third of your class scho- 
lastically. 






Industry Experience: You have had some practical experience (although maybe 
only a few years) in our industry. You are now employed by an engi- 
neering firm, or in the engineering department of a petroleum or chemi- 
cal company, and associated in some technical capacity with petroleum 
refining, petrochemical manufacturing, or natural gasoline recovery. You 

know the kind of engineers who read Petroleum Processing, and the kind 

of problems they are up against. 





Writing Experience: You have probably never thought of editorial work as a ca- 
reer, but you've probably been writing reports in connection with your 
work and found satisfaction in putting information down on paper in a 
clear, logical organized manner. You may have done some writing as a 
hobby, or even have worked on a high school, college or similar paper or 


magazine. You can express yourself well. 









Personality: You are curious about “why” and “how” things work, and you 
have the ability to explain their workings to others. You are able to or- 
ganize your own work, and you have initiative to push ahead and get 
things done. You like meeting people and talking with them, yet at the 

same time you are a good listener, but you are not a “glad-hander.” 


Location and Duties: You would welcome the chance to work in New York City, 

and you don’t mind sitting behind a desk for a while, editing and re- 
writing other people’s copy. Later (just as fast as you learn the ropes) 
you expect that you'll be given field assignments to gather data and 
write original articles. 


Salary: You are now earning a respectable salary, and the chances are that this 
position will pay you even more right now—besides offering you the 
opportunity to rise more rapidly than you now expect to. 


e If you think you are the man we want, send details on your background and 
experience (including salary history) to 











William F. Bland, Editor 
Petroleum Processing 
330 West 42nd Street 

New York 36, N. Y. 


e If we think you are a qualified candidate, we will make arrangements for a 
personal interview. All replies will be held in the strictest confidence. 
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Customers report unsurpassed performance and 
much longer life under a wide variety of chemical 
service conditions, with Chemiseal Mechanical Seals. 

A superior material—duPont TEFLON, and a one- 
piece balanced bellows design are responsible. 

Chemiseals rotate with shaft. Only bearing surface 
is between precision ground stationary and rotating 
faces—the latter being an integral part of the TEFLON 
bellows unit 

Advantages include: Applicable to all chemical 
requirements, including clear, abrasive and tarry 
materials. Seal drop-tight and stay tight. Low fric- 
tion load on shaft. No scoring of shafts—shafts al- 
ready scored can be satisfactorily sealed. Pressures 
at the seal to 100 psi at 75° C or 75 psi at 100° C. 
Standard sizes 's’ to 2'*’. Other sizes on special 
order. Over-all length 2'0"’ 

Write for Bulletin No. MS-954. 


UNITED STATES GASKET CO., Camden !, NJ 





FABRICATORS OF FLUOROCARBONS 
AND OTHER PLASTICS 


Representatives in principal cities throughout the world 


(lo obtain more data on advertised products see page 1056 


What's New! 





Corrosion-Proof F'ooring 


... is abrasion resistant, and resists the 
attack of solvents, acids and alkalis 
Developed for application directly 
over concrete, the new material con 
sists Of a thermosetting resin liquid, 
a hardening agent and an aggregate 
type filler. The material is mixed at 
the job site for immediate application 
‘Coro-Crete” handles like cement 
topping and is applied in thicknesses 
from “%-in. minimum to %-in. maxi 
mum (per layer). It cures in only a 
few hours time to a dense, imper 
meable and non-dusting surface. Adhe 
sion to concrete is excellent, and it 
is two to four times more resistant to 
abrasion than most concrete floors 
Company services include supervision 
for installation or contracting for the 
complete job, including labor, mate 
rials, equipment and supervision. The 
Ceilcote Co., Inc., 4911 Ridge Road, 
Cleveland 9, Ohio 
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Vapor Equivalent Bulbs 


. » « Measure natural gas residues rap- 
idly and easily. The “Vapor Equiva- 
lent Apparatus”"—a development of 
Phillips Petroleum Co.—will measure 
not only the vapor equivalent in resi 
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McKee designed and built this 
MODERN CRUDE UNIT 





.. but McKee engineers 


j 


McKee 
Engineering 
Services 











are already working to improve the next 


McKee 
had 
and It s the 
most modern and efficient plant of its kind—but McKee engineers 


mistake —the who engineered this 


AK E no 


plant put everything they 


men 


into it —expert knowledge 


’ 


long experience, conscientious effort reat enthusiasm 


They're working find a better design. a 


layou a fas 


tne next 


are never satisfied 
etn 


ction for 


now to 


more ient ter, more economical method of con- 


str 


McKee for half 


design and methods 


That has been the story of 1 century—a constant 
That § why, ¢ 


icishe d, Me Kee 


striving for improvement in 
though McKee en 


always are. 


ven 


pineers are never customers 


Arthur G. McKee & Company + Engineers and Contractors 
Headquarters: McKee Building ¢ 2300 Chester Avenue « Cleveland |, Ohio 
Offices: New York, N.Y. e¢ -~ <. 
British Representatives of Metals Division: Head, Limited 
Canada; Arthur G. McKee & Con of Canada, Toronto 


Union, New Jersey e« Washington, 
Wrightson & Co., 
Ltd., 350 Bay St., 


pony 
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dues from natural gas samples, but 

of any liquid with a vapor pressure 

of more than 4 mm at the temperature 

of the vaporization bulb. It is capable 

of measuring the volume of vapor 

preduced by a unit volume of liquid 

in approximately 10 minutes, and can 

\taey | ' be used to determine molecular 
( weights The apparatus—mounted 
rem e sme ot nena within a glass constant temperature 
bath—consists of a vaporization bulb 
with an integral multiplying manom- 
eter; a removable sample entry sys- 
tem consisting of an orifice and match- 


Protect Against Sparks and Rust With Nonsparking, ios Geetatater; snd en clsetile 
Corrosion-Resistant Alcoa’ Aluminum Rigid Conduit! heater which operates on 115 volts 


a-c/d-c. Sensitivity is 1.5 ml for each 


milliliter on the manometer scale 
Rigid conduit of Alcoa Aluminum protects petroleum processing plants against , Pacer 
two costly things--sparks and rust. And costs less than any other corrosion- 


resistant, nonsparking, metallic conduit! 


Samples with molecular weights up to 


120 can be run at 80°F., and samples 
from 72 to 150 can be determined 


at 130°F. Exclusive licensee—Cen- 
rigid conduit in this book published by Alcoa. Facts on applications, advantages, tral Scientific Co., 1700 Irving Park 


You'll find all the facts on this lowest cost, nonsparking, corrosion-resistant, 


installation and sizes. Send for your free copy, today Rd., Chicago, Ill 


Just fill out the coupon and mail to: Atuminum Company oF AMERICA, 
2324-G Alcoa Building, Mellon 
Square, Pittsburgh 19; 


Pennsylvania 


Circle No. 14 on Reply Card 


Your Guide 


to Aluminum Value 








Gentlemen: 


Please send me your book on the lowest cost, corrosion-resistant, nonsparking, 
rigid conduit; Alcoa Aluminum Electrical Rigid Conduit 


Nome Title 
Cc ompany 
Address 


City 


New Alcoa Aluminum Bus Conductor 
makes bus systems stronger, lighter; 
cuts costs! Bus systems using Alcoa's new 
No. 2 EC bus bar provide the best com- 
bination of strength, light weight and 
conductivity at a saving of up to 10%. 


Specify Alcoa Aluminum Bus Conductor. Packless Solenoid Valve 
. » » Utilizes line pressure to assist 
opening and closing the valve. The 


Do You Have A Copy Of Racha valve, called the type “S,” is desig- 


nated for normally closed operation 
and provides a full port equal to the 

“s ri ind | I 1 
REFINERY INSTRUMENTS—WHAT MAKES THEM TICK? nominal pipe size opening. It may 
A series of 8 articles by Cornelius E. Shannahan, instrument engineer with M. W. be applied to control automatically, 
Kellogg Co., dealing with the feur basic refinery instruments (pressure, temperature, or from remote points, the flow of 
tlow, level), plus sections on controllers, control valves and p atic transmission. steam, hot liquids and gasses not in- 
, jurious to bronze, at fluid temperatures 

Y, y ' 

40 pages, 9¥%4x11%4, paper bound (1951-2) $1.00 up to 400°F. An auxiliary operating 
Address Reader's Service Department piston — with the disc a 
assists the solenoid in opening the 
330 West att in whine? valve against higher line pressures— 


where at low or no pressure the sole- 








Note: New York City residents odd 3% Soles Tax noid alone will actuate the valve. The 


solenoid coil has class “H” insulation 
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BROWN FINTUBE's 


BETTER DESIGN MEANS 





Berrer PERFORMANCE 




















@ Sectional View of Conventional Bare Tube Heat 
Exchanger Showing the Transverse Boffles that require 
the flow to make a series of 180° Bends, Resulting in 
Substantial Pressure Drop; Adding Unnecessarily to 
Pumping Costs; and producing Back Eddies, where En 
trained Solids can Settle Out, Further Reducing the 
Heat Transfer Efficiency, and Increasing Cleaning and 
Maintenance Costs 








@ Sectional View of Brown Fintube Bundle Exchanger 
Fluid Flows through Hundreds of Long, Straight, Narrow 
Passages in Intimate Contact with the Heat Transfer 
Surface. The Only Pressure Drop Occurring Results from 
the Impingement of Flow Against the Heat Transfer 
Surface, and the Bends as the Fluid Enters and Leaves 
the Unit, Minimizing Pumping Costs, also Cleaning and 
Maintenance. 











BROWN FINTUBE’S DESIGN 


ELIMINATES 


Minimizing 
Pressure Drop 


“bundle” 


@® The in a Brown Fintube Exchanger 
consists of our integral 
nected 
into a tube 


fintubes con- 
other ends rolled 
A metal band strapped around 
fintube “nesting”, and the 
entire assembly is then banded tightly together. 


“one-piece” 
with return bends; the 
sheet. 


each alternate prevents 


This construction produces hundreds of long, 
narrow, straight passages, through which the fluid 
flows. Carefully 
turbulent flow, 

desirable 


controlled velocities develop a 
keeping heat transfer coefficients in 
There are no baffles, as when 
with their 180 


and create 


range 
bare tubes are used, bends to cause 
pressure drop, 


trained 


back eddies where en- 


settle out. In Brown 


solids can Fintube 








BAFFLES ea (a(6 (eet ct 





(Seen ¥ *~ whe - 


Foe 


> 
er r + | Seed “= <A ry 


(e\—e. 


SS 


@ View Showing the Banding of Al- 
ternate Fintubes to Prevent “Nesting”, 
and Outer Bands that Produce a Tight, 
Compact Bundle of Long, Narrow, 
Straight Passages. 


Tine 











exchangers, pressure drop results only, from the 
impingement of the fluid against the heat transfer 
surface, and the bends entering and leaving the unit. 


The “one-piece” fintubes, available in carbon 
steel, alloy or non-ferrous metals, have 6 or 8 times 
more surface than plain bare tubing. They transfer 
more heat per lineal foot than plain bare tubing, 
saving space and weight;— and at lower tempera- 
tures per square foot of surface, preventing damage 


to heat sensitive materials. 

Write for Bulletin No. 521. It lists dimensions 
and capacities of standard sizes. Other sizes and 
designs to meet any requirement. Write for your 


copy of Bulletin No. 521 today! 





BROWN 


FINTUBE Co. 





375 HURON ST., Elgria, Ohkeo 


ash “7 
4 ' J 
jis 
ectienel Heat Tank Suction Heeters 
Exchangers 


—* We" 


Tonk Heaters 


Line Heoters 


Process Meoters 


Packaged Boilers 


Fired Indirect Heaters 


aud Sales Representatives: NEW YORK + BOSTON © PHILADELPHIA © PITTSBURGH + BUFFALO * CLEVELAND © CINCINNATI 
DETROIT * CHICAGO « ST. PAUL « ST. LOUIS * KANSAS CITY * MEMPHIS + BIRMINGHAM * NEW ORLEANS « SHREVEPORT © TULSA « HOUSTON © DALLAS 
DENVER « LOS ANGELES AND SAN FRANCISCO @ Cicensed , BROWN FINTUBE (CANADA) LTD. ST. THOMAS, ONTARIO, CANADA 
BROWN FINTUBE (GREAT BRITAIN) LTD., BIRMINGHAM, ENGLAND + FRIEDRICH UHDE, GMBH, DORTMUND, GERMANY 
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CHEMICAL CLEANING HELPED BY PIPE LINE PIG 


Dowell saved line replacement cost with 
fast combination treatment, restoring 
full capacity in 2% hours! 


Often, the most effective and economical way to clean line 
is to use both chemical solvents and mechanical methods 


lake a recent case where thick iron oxide scale in a 12-inch 
water line had so reduced its « apacity that costly replace ement 
was nec ivy if cleaning failed Dowell engineers decided 
to une chemical solvents and a pipe line pip Such a combina 
tion treatment iu often used for speed and economy wher 


cale is extremely hard or thick. In only 2 
engineers removed the scale and restored the 


to full « ipacity 


hours, Dowe i 
598 foot line 


Chemical cleaning by Dowell often saves 


you considerable 
downtime and money, 


because solvents are introduced 
dismantling and tigging up 
of buried lines is unnecessary. Moreove 
designed to clean the entire line 


wny other hard-to-reach places 


through regular connections 


solvents are 


bends, elbows, valves. and 


Let Dowell chemical cleaning help restore and maintain th 
efficiency of lines and equipment in your plant. Call the 
nearest Dowell office. or write Dowell Inc orpor ited, Tulsa 1. 
Oklahoma. De pt ‘,-32 


chemical cleaning service for industry <llo 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 





What's New! 





for continuous duty high heat service 


The valve body is globe pattern Wh 0 ° L b Oil Addi . 
screwed ends—and available in sizes ere ronite U e | itives 
from %-in. to 3-in., cast from high 

pressure bronze. The entire solenoid ° 

and operating mechanism may be helped improve 

removed and serviced without break- 

ing the electrical leads or removing 


the valve body from the line. Magna ft il rf 
trol Valve c orp., ae em N. J aircra ol pe ormance 
Circle No. 15 on Reply Card 


New Cracking Catalyst 


..» has high pore volume for increased 1 te This unique Cooperative 
stability and cracking efficiency. Based 7 ; equipped with o 

upon extensive field testing in co oe ee 
operation with more than a dozen in the leberatery. Umpropery 
petroleum refineries, it is claimed that 
by bringing a combination of higher 
pore volume together with the most 
effective pore diameter, control of 


se 


aviation oils can c« 


failure shown at left 


particle size distribution and hardness, 
the new catalyst achieves a stability 
making possible higher production 
yields of high octane products. Re 
fining Chemicals Dept., American Cy 
anamid Co., 30 Rockefeller Plaza, 
New York 20, N. Y. 


Circle No. 16 on Reply Card 


Oronite additive research played a major role 

in establishing the cause and finding the solu- With Oronite Additives 
you can formulate ons to 
meetthe new A.PL Service 
Classifications and can 
resulted in a detergent type additive for avia- meet specifications for 
2 MIL-L-2104A,MIL-1 


9000 Supplement I and 
J 


tion to aircraft engine preignition from addi- 
tive compounded oils. This extensive research 


tion oils which will provide a marked reduc- 
tion in engine deposits and wear without the 
hazard of preignition. 


Series 2 oils. 


a PARTIAL LIST OF 
Oronite spec ializes in “custom-formulating OTHER OROWITE PRODUCTS 
additives to your exact needs—meeting your Gas Odorants 
price and performance specifications. Because Polybutenes 


Solvent Recovery Still 


. recovers laboratory solvents wher rate testing and manufacturing facilities, Oro Wetting Agente 
Fuel Oil Additives 


of Oronite’s advanced research program, elabo Phenol 


large amounts of such _ solvents nite s custom-compounding packs more into 

are used for extraction. Redesigned your oil at a given treating cost. 
ro orevious nde ine appari s 
“de pI "1 us mm ay - apparatu Why not talk over your problems with an 
is designed primarily for the recovery ‘ 
g f © recover Oronite additive specialist. Contact any Oro- 


wf carb tetri : 
of carbon tetrachloride used in the nite office. 


determination of the bitumen content 
of asphaltic pavement mixtures, but is 
applicable for the recovery of petro 
ieum ether, benzol, gasoline, alcohol company \ 
and other extraction vehicles. A three 
heat hot plate permits rapid heating 
until distillation begins, and reduction 
of the heat thereafter to maintain 
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STORAGE 
TANKS 


paint-stripped in less time—at less cost 


Bur FAST—that's how old paint rolls off when 


you strip tanks the money-saving Oakite way. 


Powerful Oakite strippers, applied by hot-flow-on, 
steam gun, or cold-flow-on method, actually float 
off paint, dirt and grease. You save time... no 
hand-scraping or chipping. You save money... 
long-life solution may be reclaimed and reused. 
No expensive sand blasting. And you're safe... 
no fire hazard. 


Ask your local Oakite Technical Service Repre- 
sentative for on-the-spot demonstration. Or write 
for Booklet F7629. No obligation. Oakite 
Products, Inc., 44C Rector St., New York 6,N.Y. 





SEND for this FREE Booklet 

itis tull of usetul information 
on general maintenance 
, Cleaning. Coversall divisions , . 
of the Petroleum Industry— 
production, processing, 


PETROLEUM SERVICE DIVISION 


+ Technical Service Representatives in Principal Cities of U.S. &@ Canada 


reer 











Every month in PETROLEUM PROCESSING .. . 


you will read details of all the new developments in processes 
and equipment you should know about .. . new plant methods. . . 
news of men and companies throughout the industry. 


If you aren't reading PETROLEUM PROCESSING every month, why 
not start it coming now. The subscription prices are low—are shown 
on the index page of this issue. And, please indicate your company 
and position when writing us. 


PETROLEUM PROCESSING 
330 West 42nd Street, New York 36, N. Y. 
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the desired distillation rate. Vapor- 
locking is prevented by passing the 
raw solvent feed-line through the 
water-cooled condenser. Vapors pass- 
ing up the feed-line are condensed 
and refluxed back into the retort 
This arrangement of the feed-line also 
serves as a preheater for the solvent 
Precision Scientific Co 3737 W 
Cortland St., Chicago 47, Ill 


Circle No. 17 on Reply Card 


Improved Antiknock Mix 


. - acts to curb the increase in gaso 
line octane requirements of automo 
biles by reducing the accumulation of 
engine deposits. Key to the improved 
product is a change in the proportions 
of the chemical scavenging agents 
added to TEL to form the complete 
antiknock compound. This reduces 
the buildup of waste combustion prod- 
ucts in the engine's combustion 
chambers, thus reducing the octane 
requirement increase and surface igni 
tion caused by these deposits. “Motor 
Plus” can lower the octane require- 
ments of automobiles by as much as 
one octane number according to the 
manufacturer. Ethyl Corp., Houston 
Plant, P.O. Box 472, Pasadena, Texas 


Circle No. 18 on Reply Card 


Free Trade Literature 


Recording Spectrometer 


in the ultraviolet, visual and near 
infrared ranges for process control and 
research: 20-page brochure on the 
Spectracord describes features, opera- 
tion, accessories and performance with 
examples for benzene and chloroform 
recordings. Warren Electronics Inc., 
Bound Brook, NJ 


Circle No. 19 on Reply Card 


pH Instrumentation 


for measurement and automatic 
control: 38-page Bulletin Q/304 con- 
tains drawings and photos of installa- 
tions in petroleum and petrochemical 
fields giving application and installa- 
tion information. The Bristol Co., 
Waterbury 20, Conn 


Circle No. 20 on Reply Card 


Synthetic Ammonia 


. using one of four different basic 
plant types to generate synthesis gas, 
tailored to suit local conditions and 
feed materials: 12-page booklet Syn- 
thetic Ammonia details purification 
methods and use of steam reforming, 
catalytic partial oxidation, non-cata- 
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CLAD 


4 j - 


es: 





Stainless-clad and monel-clad steels combine 
to handle corrosive asphalt crude containing 
up to 2 uilur ce 


in this vacuum still 


neentratior a 750° J 


With protection against the corrosive action of sulfuric 
feeds at high temperatures a “must” to avoid unscheduled 
shutdowns, clad steel equipment is often the economical 
answer. Cladding and backing are permanently and inte 
grally bonded over their entire surface, eliminate th 
chance of seepage or crevice corrosion Smooth, uniform 
clad surfaces permit easy cleaning, drainage and inspection 

Why not investigate clad for your new processing equip 
ment. Lukens Clad Steels 
Monel, copper 


stainless, nickel, Inconel, 
give you all the advantages of these solid 
high-alloys with savings up to 50% in material costs 


In addition to low first cost, clad steel permits easy and 





LUKENS 
) 


t 
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PRODUCER OF THE WIDEST RANGE OF TYPES AND 


(lo obtain more data on advertised product 





STEEL EQUIPMENT GIVES 
SOLID HIGH-ALLOY PROTECTION 


AT LOWER COST 





economical field erection. When you're thinking of new 
tanks and pressure vessels, qualified equipment builders 
can help you take advantage of the versatility of Lukens 
Clad Steels. Working with your engineers and consultants 
from the start, they tailor equipment to your exact needs 
We offer the widest range of clad steels available and work 
closely with fabricators to help select the type most suited 
to your processing needs. If you would like further infor 
mation, ask one of vour builders of 
Marketing Service, Luken 
Building, Coatesville, Penn 


write Manager, 


Steel Company, 752 Lukens 
yivania 


CLAD STEELS 


STAINLESS-CLAD ~ NICKEL-CLAD~ INCONEL-CLAD~+ MONEL-CLAD 
| fs 


SIZES OF CLAD STEEL PLATES AND HEADS AVAILABLE 


see page 1056) 1069 














Hess bulk liquid 





storage terminals 


When storing bulk liquids at HESS, you 
know the gate will never be closed. HESS 
is ready to receive or release your product 
any time you want it. 24 hours a day, 
including Sundays and holidays 


HESS has huge, conveniently located 
bulk-storage plants in the New York 
Harbor and Gulf Coast areas. HESS is 
equipped to store chemicals, petrochem- 
icals, petroleum products and other 


liquids — in individual tanks, in quantities, 


from 10,000 gallons to 10,000,000 


Your material is received and released 
through modern pumping, piping and 
drumming facilities, via rail, truck, barge 
or tanker. Your product is handled by 
experts. Complete pipeline and storage 
privacy guarantees absolute product 
purity 


You'll like doing business with HESS 
Reserve your copy of new illustrated book, 
telling the whole story of how your product 
will be handled and stored. Address your 
inquiry to our location nearest you so that 
we can give it immediate attention. 


1070 (To obtain more data on advertised products see page 








1056) 


What's New! 





lytic partial oxidation and low-tem- 
perature raw gas conversion with flow 
diagrams; includes two case histories 
with investment and operating costs 
The M. W. Kellogg Co., 225 Bdwy., 
New York 7, N.Y. 

Circle No. 21 on Reply Card 


Stainless Steel Valve 


design, selection, maintenance 
and repair: 12-page Catalog No. 5S, 
Valve Technical Data discusses the 
principles of construction and opera- 
tion of the standard valve types, etc. 
Cooper Alloy Corp., Hillside 5, N.J 

Circle No. 22 on Reply Card 


Glycols and Triols 


available in commercial or de- 
velopment quantities: 60-page “Gly- 
cols” (F-4763) describes uses and sug- 
gested applications for glycols and 
gives properties, shipping information, 
specifications, test methods, and con- 
stant-boiling mixtures. Carbide and 
Carbon Chemicals Co., 30 E. 42nd St., 
New York 17, N.Y 

Circle No. 23 on Reply Card 


Water Treating Pumps 


. of the controlled volume type for 
use in coagulation systems, lime soda 
softening, hot process softeners, de- 
mineralization, etc.: 24-page Bulletin 
No. 953 describes the water treating 
processes and discusses cooling tower 
water treating and systems for waste 
and sanitary water treatment. Milton 
Roy Co., 1300 East Mermaid Lane, 
Philadelphia 18, Pa 

Circle No. 24 on Reply Card 


Cleaning Maintenance 


. Services for the process indus- 
tries: data sheet describes the services 
performed in the chemical cleaning of 
process machinery. Dowell Inc., P. O 
Box 536, Tulsa 1, Okla 

Circle No. 25 on Reply Card 


Sintered Bronze Filters 


for any liquid or gas at any tem- 
perature 16-page catalog Modern 
Filtration includes information on ad- 
vantages and engineering data for 
filters already being produced for many 
industries. Permanent Filter Corp., 
1800 W. Washington Blvd., Los An- 
geles 7, Calif 

Circle No. 26 on Reply Card 


Strain Gage & Accessory 


. equipment for pressure measure- 
ment: 12-page Domestic Price List is 
for gages, instruments, accessories and 
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Reynolds Activated Alumina Removes 
12,500 Galions of Water Per Hour in 
Operation of Supersonic Tunnel 


At Lewis Flight Propulsion Laboratory, Cleveland, the 10x10 foot 
Supersonic Tunnel above has a design capacity of 1,440,000 cfm 
Low cost Reynolds Activated Alumina is used in six large beds 
totaling 25,000 square feet to reduce this volume of air to a dew 
point of —40° F. F dry bulb, 78° F wet bulb, 
68° F de In some applications, Reynolds Activated Alumina 
will adsorb up to 22 


(Inlet conditions; 85 
w point.) 
“, of its weight. It can be regenerated repeatedly 
by heating with little loss of efficiency. 

Reynolds regional offices offer you the service of staff engineers 
and other specialists in the use of aluminum chemicals, shipping 
containers and mill products. For your copy of Free Brochure 
“Reynolds Aluminum Chemicals” 


P.O. Box 1800-CS, Louisville 


, write Reynolds Metals Company, 
1, Kentucky 


Reynolds Activated Alumina 
Used in HF Alkylation at Texas 
City Refining 


The use of Reynolds Activated 
Alumina at Texas City Refining 
Inc. reflects the high suitability of 
this material for drying of hydro- 
carbon feeds in many processes 
such as HF alkylation 

Reynolds Activated Alumina in 
these processes provides ¢limi- 
nation of silica migration, better 
fluoride removal and thorough 
drying of alkylate while in process. 


REYNOLDS 38 CHEMICALS 


BY TH & 


MAKER S oO REYNOLDS ALU MIN UM 
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many more hours on stream 
without forced shutdown 


with EVN Vee elTe 


AS 








OIL-GAS TANDEM COMBUSTION UNITS 


Exclusively for vertical firing, the new National Airoil VERTI- 
CAL Tandem Block Units retain all the features of our regular 
horizontal Tandem Units . . . plus: special, pre-cast refractory 
shapes for easier, cost-saving contieal. installation and mainte- 
nance; secondary air inlet louvres for positive control of vertical 
flame pattern; and, all steel duplex detaching gear which enables 
swift, simple vertical burner changeover. 

VERTICAL and HORIZONTAL Tandem Units hold air in 
the combustion zone until fuel and heated air are thoroughly 
mixed. This means that ignition takes place in a hot zone; the 
result: high fuel economy through more rapid combustion with 
a minimum of excess air, NATIONAL AIROIL’s patented 
Tandem Combustion Units allow secondary air to be easily and 
accurately controlled. By adjusting air control louvres, flame 
can be shaped to radiate heat uniformly without 4ube impinge- 
ment. 

The VERTICAL or HORIZONTAL Tandem Unit is always 
fired with NATIONAL AIROIL Combination Oil and Gas 
Burners . . . has a high turndown ratio with a steady flame tem- 

rature using either fuel oil or gas. With the TANDEM 

JNIT’S clean flame, a cold furnace can be brought to full ca- 
pacity in a short time. 

i. many more hours on stream, without shutdown”. . . 
yes, YOU will realize higher profits from YOUR heaters when 
NATIONAL AIROIL VERTICAL or HORIZONTAL Tandem 
Units are specified. Our new Bulletin 498 is yours for the asking. 


NATIONAL AIROIL BURNER CO., INC. 


CHEMICAL-PETROLEUM DIVISION 

Main Office & Factory: 1254 EAST SEDGLEY AVE., PHILADELPHIA 34, PA. 
Southwestern Division: 2512 South Boulevard, Houston 6, Texas 

INDUSTRIAL OIL BURNERS, GAS BURNERS, FURNACE EQUIPMENT 
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cements including specifications for 
all sizes and types of bonded resistance 
wire strain gages, and telling how to 
select the right gage for various condi- 
tions. Baldwin-Lima-Hamilton Corp., 
Philadelphia 42, Pa 

Circle No. 27 on Reply Card 


Thermocoup’e Equipment 


for fast response: 20-page Cata- 
log 1542 describes principles and speci- 
fications for thermocouple assemblies 
and pressure sealing glands for both 
bare wire” and “speedwell” principles 
Conax Corp., 7811 Sheridan Drive, 
Buffalo 21, N.Y 
Circle No. 28 on Reply Card 


Boiler Feed Pumps 


. of the horizontal, multi-stage, 
diffuser type with single inlet impellers 
12-page Bulletin 122 dis- 


cusses service ratings and construction 


in series 


using cutaway drawings—includes 
formulae for calculating net inlet head 
and a graph for density and vapor 
pressure conversion, lbs./hr. to gpm 
water at different temperatures. Pacific 
Pumps Inc., Huntington Park, Calif 


Circle No. 29 on Reply Card 


Welding Cost Analysis 


using semi and full automatic 
electric arc welding for seams on cylin- 
Lnegineer- 
Welding 
charts comparing 


drical and elliptical vessels 
ine Data Sheet 


Cost Analysis” gives 


{utomati 


manual and automatic welding speeds 
Pandjiris Weldment Co., 5151 North 
rup Ave., St. Louis 10, Mo 

4 ircle No 30 on Re ply ( ard 


Control Instruments 


for the process industries, and 
available as immediate stock shipment 
items: 24-page Catalog 


» : 
gives com- 


plete specifications, dimensions, prices, 
capacities and construction materials 
on flow meters, recorders, controllers, 
flow test kits, chemical feeders, etc 
with sizing nomographs, panel mount- 
ing diagrams, safe working pressure 
tables and basic operating data. Fischer 
& Porter Co., 397 Jacksonville Road, 
Hatboro, Pa 
Circle No. 31 on Reply Card 


Vapor Pressure Charts 


for use as standards for specifi- 
cation and control purposes in the 
production, refining, and sales branches 
of the industry booklet, 
Vapor Pressure Charts for Petroleum 


20 page 


Hydrocarbons has been approved for 
distribution by the API Committee on 


| Petroleum Products. The American 
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increasi 


PETROLEUM 


PROC ESSING 


stability... 


just one of many reasons why 
KAYLO is the king of 
high temperature insulations 


Other high temperature insulations may look like Kaylo 
but performance brings out the difference, Take sta 
lity. for mstance 
Even when soaked in water for long periods, or im 

mersed in boiling water, Kaylo (hydrous calcium silicate) 

not only retuse to break down but, after drying out 
no apparent rimking of warping! And its ory 
hermal ethicn nd exceptional strength return 
»' Moreover, it ca % removed and fre placed for line 
nection without 
No wonder Kavylo ts cal king of high temperature 
ulation 
wether wit ery the world’s leading indus 
insulatior iylo rounds out the most complet 
lations available, It is dis 
iberglas Corporation, and 
ded pipe insulation with 


ind thickm 


Ohio 


Kaylo and Fiberglas now provide you with complete 
coverage from lowest sub-zero to 1200 F 
from one reliable supplier. 


OWENS-CORNING 


FIBERGLAS 


/} 


ly ‘ 
A, : 


Kaylo block « ef i Sir "th of material and 


irge u ry ! ‘ pplication, k waste 


ore data on advertised oducts § page 1056) 1073 











reodorize petroleum malodors 


ii, "A 0 : | | 


b. Make olfactorily acceptable 
petroleum products! 


Producers of petroleum products and of 





petro-chemicals — by adding a selected 
ALAMASK reodorant — can improve odor 
characteristics of such materials. A specific 
ALAMASK is available to achieve adequate 
reodorization of a variety of petroleum 


products. 


FOR REODORIZATION OF: 


FUEL OILS ine ina 
KEROSENE 

DIESEL OILS 

CUTTING OILS and SPECIALTIES 
many other petroleum products 


Gain olfactory relief with an ALAMASK. 


‘Write, wire or phone for specific informa- 
tion. Our Engineering Section provides 
complete technical guidance. 


INC. 


230 Park Avenue, New York 17, N.Y. 
PLANT; PATERSON, WN. J. 











Are You Moving? 


Please let us know as soon as you can so we can change your sub- 
scription stencil addressing plate. Be sure to send us 





(1) Your old address (including company connection) 
(2) Your mew address (including company connection ) 
(3) The date the change becomes effective 


PETROLEUM PROCESSING—Subscription Department 
330 West 42nd Street—New York 36, N. Y. 
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Petroleum Institute, 50 W. 50th St., 
New York 20, N.Y. 
Circle No, 32 on Reply Card 


Prefabricated Quiet Room 


. for offices and recreation rooms 
in noisy areas: Bulletin SP-21 de- 
scribes construction and erection of 
prefabricated soundproof reoms for 
use in factories, plants and-other noisy 
areas. Industrial Acoustics Co., Inc., 
341 Jackson Ave., New York 54, N.Y 

Circle No. 33 on Reply Card 


Centrifugal Pumps 


. for acids, alkalies and slurries 
20-page Bulletin W-350-B14B  de- 
scribes construction, gives seven pages 
of rating charts for both 50 and 60 
cycle speeds, discusses stuffing box 
operation, gives parts lists, etc. Worth- 
ington Corp., Harrison, N.J. 

Circle No. 34 on Reply Card 


Activated Carbon 


. for purification of liquids, de- 
colorizing, filtration, etc.: Technical 
Bulletin No. 13 describes nature, char- 
acteristics and applications of various 
extra-hard granular and powdered ad- 
sorbent activated carbons and discusses 
evaluation methods and use in contin- 
uous and batch processes. Adsorbite 
Div., Barnebey-Cheney Co., Cassady 
at E. 8th Ave., Columbus, Ohio 

Circle No. 35 on Reply Card 


Boiler Burner Controls 


. providing for starting and operat- 
ing flame failure protection for one, 
two, three or four burners by “scan- 
ning” of flame: J/nstallation Bulletin 
CC-31 describes “Fireye” integrated 
control systems, gives specifications, 
mounting instructions and servicing 
information. Electronics Corp. of 
America, 720 Beacon St., Boston 15, 
Mass. 

Circle No. 36 on Reply Card 


Spectrophotometer 


. for operation over the infrared, 
near infrared, visible and ultraviolet 
ranges: bulletin FD-64-225 describes 
the “Model 13-U,” gives typical spec- 
tra, complete specifications and acces- 
sory descriptions. The Perkin-Elmer 
Corp., Norwalk, Conn 

Circle No. 37 on Reply Card 


hy: 08 Testing 


to measure mental adaptability 
or mental alertness as an employment 
aid—in identifying persons who can 
be placed on jobs that require rapid 
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POWELL VALVES...THE 


COMPLETE QUALITY LINE... 


“ie fa | - 


at Oh 3 ee ed 


FIG. 1559—150-Pound 
Steel Flanged End 
Valve. Sizes 1” to 4”. 


.. THE COMPLETE QUALITY LINE... 


COMPLETE QUALITY LINE 


POWELL 
LUBRICATED 
PLUG 


»~».» POWELL VALVES 


FIG. 3059G—300-Pound 
Steel Flanged End Valve. 
Sizes 6” to 12”. 
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POWELL VALVES ...THE COMPLETE QUALITY LINE...POWELL VALVES 


Powell Valves—the complete quality line—offer many outstanding 
features in these new Lubricated Plug Valves, such as quick and sure 
operation and a positive seal when the valve is closed. 





W.P. Sizes from 1” to 12”. Valves in sizes 6” and larger can be 
furnished with gears for gear operation. Distributors located in 
principal cities. For descriptive literature—or help on valve prob- 


Valves are available with screwed or flanged ends; single, screwed lems—write direct to 
and bolted gland types, and in Semi-Steel, Carbon Steel, Bronze, 
Ni-Resist, Monel Metal, and Stainless Steel. Semi-Steel valves are The Wm. Powell Company, 199" Gal 
rated 175 and 200 pounds W.O.G.; Steel valves, 150 and 300 pounds Cincinnati 22, Ohio..... y 
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ANY SHAPE 
Pll: | {aed wee ONY SIZE... 


Existing dies of 287 dif- 
ferent cap and riser designs, 
as well as data on various 
ratios of related areas, are 
available to your engineers 
during planning stages 
Practical ideas for improve- 
ments to keep apace con- 
stantly changing petroleum 
refining and chemical proc- 
essing are a GLITSCH 
service of world-wide pro- 


portions 


GLITSCH “TRUSS-TYPE” TRAYS 


Lightweight, simple, adaptable 
with complete freedom of layout, 
GLITSCH “Truss-Type” mechanical 
design is not restricted to standard 
ized patterns. You specify your 


process requirements 


Your engineering staff can effect definite sav 
ings in initial designing through GLITSCH 
world-wide experience in plans, design and 
fabrication of tower internals 


Cost analyses of tower internal 


. 
equipment for fabrication in 
Z SC a wide range of material are 
Fritz W. GLTScH & SONS, In available promptly 


, 


DALLAS 7, TEXAS 


Lot 
Pee 4 
er 
a 
m™ ¢ nied 













































Do You Need More Engineers? 
- 


Order your reprint today of this popular and helpful article from the 
May issue of PETROLEUM PROCESSING, telling how some oil 
companies are easing the shortage of engineers without increasing 
their staff 


Single copies S0¢ each 

Up to 10 copies 3¢ per copy 
Up to 49 copies 25¢ per copy 
Up to 99 copies 20¢ per copy 


100 or more copies 15¢ per copy 


Address: Readers Service Department 
PETROLEUM PROCESSING 
330 West 42nd Street, New York 36, N. Y. 


Note New York City residents odd 3% soles tax 
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learning, and in identifying those who 
do not readily adapt to new situations 
and should be on repetitive jobs 
Science Research Associates, 57 W 
Grand Ave., Chicago 10, III 

Circle No. 38 on Reply Card 


Finned Tube Exchange 


. with longitudinal fins, having six 
to eight times the exterior surface of 
the same length of bare tubes: bulletin 
discusses “G-Fin” tubes, their manu- 
facture, sizes available and materials 
of construction. The Griscom-Russel 
Co., Massillon, Ohio 

Circle No. 39 on Reply Card 


Process Valves 


used in the petroleum and gas 
industries: Bulletin No. GV-Il1 de 
scribes the gate valve line blind, self 
closing sampling valve, vertical-swing 
horizontal check valve, triple action 
quick closing valve and tank truck 
vapor recovery unit giving information 
of construction, specifications, instal 
lations, and a price list. Greenwood 
Valve Div., Vernon Tool Co., Ltd 
Alhambra, Calif 

Circle No. 40 on Reply Card 


Laboratory Equipment 


for research and analysis activi- 
ties: 20-page What's New for the 
Laboratory, No. 23, 1955 \ists labora 
tory apparatus and materials with de 
tailed descriptions and prices. Scientific 
Glass Apparatus Co., Inc., 100 Lake- 
wood Terrace, Bloomfield, N.J 

Circle No. 41 on Reply Card 


Nylon Instrumentation 


for new nylon intermediates plant 
erected in Canada: Taylor Technology, 
Winter 1955 Issue, Vol. 7, No. 3 gives 
description of the duPont Maitland, 
Ont. plant instrumentation with photo- 
graphs and discussion. Taylor Instru- 
ment Companies, Rochester 1, N.Y 
Circle No. 42 on Reply Card 


Spectrophotometry 


for determining sulfides in crude 
petroleum: reprint from Analytical 
Chemistry, “Spectrophotometric Deter 
mination of Aliphatic Sulfides in Crude 
Petroleum Oils and Their Chromato 
graphic Fractions” discusses theory, 
method, and results. Mellon Institute, 
4400 Fifth Ave., Pittsburgh 13, Pa 
Circle No. 43 on Reply Card 


Gasoline Qualities 


and antiknock ratings representa- 
tive of 53 marketing centers in the 
U.S.: Gasoline Antiknock Quality, 
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CHARTING A COURSE 


FOR THE FUTURE 
WW, 


Like the rugged seafarers of an earlier 
century, modern industrial organizations are 
continually faced with the problems of charting 
a course which will ensure their future success. 


And when the designated route requires the 
expansion or modernization of their processing 
facilities, these organizations must be 

certain that the construction firm selected for 
the job will be one with an outstanding 





record of past achievements. 


Throughout the world, Procon has shown its 
ability to handle any process construction work 
efficiently and economically. With such a 
record, Procon has enabled its many clients to enjoy 





the benefits of rapid on-stream operations. 


Discuss your next process construction job with a 
Procon engineer. You'll find him ready to 
assist you in planning your course for the future. 


PROCON.A 


1113 MT PROSPECT R AD. DES PLAINES. ILLINOIS 


PROCON (CANADA) LIMITED-40 ADVANCE ROAD. TORONTO 


PROCON (GREAT BRITAIN) LIMITEDO—112 STRAND. LONDON 
WORLD-WIDE CONSTRUCTION FOR THE PETROLEUM 
PETROCHEMICA ANt CHEMICAL INDUSTRIES 


UID 
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ALL-JACKETED 


i Gate Valve 


with Replaceable Seats 


Valves in line size 1'2” 
through 4” available in 
cast iron, steel, bronze, 
Ni-Resist and stainless 
steel. 


Valves in line size 6” 
through 12” are made 
of fabricated steel or 
stainless steel. 


@ The H&B “all-jacketed” gate valve does not need to be removed from 
the process line to re-machine the seats. Replacement inserts can be 
installed in a matter of minutes, minimizing shut-down time ... Also 


jacketed pipe, fittings, plug cocks, 


for Catalog J-50. 


HETHERINGTON & BERNER INC. + 


715 KENTUCKY AVENUE 


pumps, meters, flexible hose. Write 


Engineers, Manufacturers 


INDIANAPOLIS 7, INDIANA 





SEND FOR PSC 


BUBBLE CAP 


BULLETIN 22 


Largest Compilation of Engineering Data. 
Lists 300 Styles Furnished Without Die Cost. 


This standard reference on bubble caps 
and risers contains complete specification 
information’ far hundreds of variations 
Also many drawings for use in determining 
methods of tray assembly. With dies on 


hand for all listed styles, PSC can save 


you substantial die costs as well as design 
and delivery time. Furnished in any draw 
ing type of metal, to meet your coking or 
corrosion problems Assen 
blies will also be produced 


to your spec ifications 


THE PRESSED STEEL CO., 711 N. Penna. Ave., Wilkes-Barre, Pa. 


Custom Fabricators tor the Process Industries Since 1928 Send Your Blue Prints 


(lo obtain more data on 


advertised products see page 1056) 
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May 1955 presents data based on ap- 
proximately 850 samples purchased at 
service stations, and gives average re- 
search octanes for premium and reg- 
ular grades for the past year by months. 
Ethyl Corp., 100 Park Ave., New 
York 17, N.Y. 
Circle No. 44 on Reply Card 


Oxygen Analysis 


in continuously-flowing gas sam- 
ples or fixed volume samples as small 
as 3 cc: Bulletin No. 144 describes 
the portable “Model C” oxygen ana- 
lyzer giving its principle of operation, 
features, applications and gas sample 
requirements. Arnold O. Beckman, 
Inc., 1020 Mission St., South Pasa- 
dena, Calif. 

Circle No. 45 on Reply Card 


Process Strainers 


. for removing fine suspended par- 
ticles from raw or process water, oil, 
gasoline, alcohol, etc.: 26-page bro- 
chure contains photos, descriptions, 
dimensions, capacities, installations 
and pertinent engineering information 
S. P. Kinney Engineers, Inc., 201 
Second Ave., P.O. Box 445, Carnegie, 
Pa. 


Circle No. 46 on Reply Card 


Evaporation Losses 


reduced by the use of urea-form- 
aldehyde “Colfoam Microballoons” 
brochure describes their use with 
stored crude oil or volatile petroleum 
products, present and possible applica- 
tions, physical properties, installation, 
effect of plastic microballoons on 
stored products, expected life of micro- 
balloons and services to assist in initial 
installations. Colton Chemical Co., 
1545 E. 18th St., Cleveland 14, Ohio 

Circle No. 47 on Reply Card 


Laboratory Equipment 


for analysis and research work 
16-page Daigger Apparatus Digest, 
Issue #2 lists a variety of laboratory 
materials and apparatus with descrip- 
tions and prices. A. Daigger & Co., 
Kinzie at Wells St., Chicago 10, II 
Circle No. 48 on Reply Card 


Conveyor Systems 


planned for oil refineries and 
other industries: 26-page Catalog 309 
discusses vertical, gravity, chain and 
belt conveying. Standard 
Co., North St. Paul 9, Minn 
Circle No. 49 on Reply Card 


Conveyor 


Flexible Pipe Connectors 


to solve vibration and expansion 


control problems in industrial and 
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what are good little 


made of ? 


oe ao 
4 ie 


{| 
Yarway Impulse Steam Traps . 4 


5. 2 


STAINLESS STEEL, of course 


Body and all internal parts of YARway Impulse Steam ‘Traps are of 
stainless steel—one of the biggest steps taken by any trap 
manufacturer to increase trap life and reduce maintenance 





Other YARwWAY Impulse Steam Trap features 


® Gets equipment hot in a hurry—and keeps it hot. 


Good for all pressures without change of valve or seat. 
Easy installation—small size, light weight. 
Non-freezing at low temperatures. 

® Six standard sizes, 2°’ to 2'’. 


Want proof of performance? Try a 
YARWAY Impulse Trap and Fine Screen 
Strainer FREE for 90 days in your own 
plant. For free trial or free Trap 
Selector, write 


YARNALL-WARING COMPANY 
153 Mermaid Ave., Philadelphia 18, Pa. 


impuise 
YARWAY IMPULSE TRAPS SOLD — STOCKED BY . i 
270 CONVENIENT INDUSTRIAL DISTRIBUTORS steam rap 
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process piping: 12-page Catalog No. 
EZ-55 describes the “ExpandZorber,” 
a Stainless steel welded diaphram-type, 
packless expansion joint, gives pressure 
and temperature application ranges, 
dimensions, specifications and special- 
purpose joints. R. R. Finn & Co., Inc., 
Industrial Division, Hawthorne, N.J 
Circle No. 50 on Reply Card 


Fused Silica 


for laboratory equipment which 
is resistant to high temperature and 
thermal shock and is acid proof and 
electrically insulating: bulletin gives 
physical specifications and descriptions; 
sizes of tubing, crucibles and evaporat- 
ing dishes available. Amersil Co., Inc., 
685 Ramsey Ave., Hillside 5, N.J. 


Circle No. 51 on Reply Card 


Did You Miss These? 


The following items, reviewed 
originally in April, have aroused 
considerable interest among the 
readers. They are repeated briefly 
as a service to those who might 
have missed them the first time 


SUBTRACT MULTIPLY they appeared. For details or lit- 


erature, please use the regular 


costly precious Reply Card in this issue 
downtime profit 


Coke and clogged Reliable reports from 
tubes eat a big hole many make this a for individuals, schools or other 


in a cost control : fact groups explaining the complex oper- 
sheet, It's natural ation of the oil industry in clear, simple 


Oil Industry Explanations 


then, that more and Maybe you want to 
more refineries are . subtract some of that 
coming to rely on costly downtime 
the realistic savings from your tube main oil, how drilling crews sink wells, how 
Airetool tube main tenance jobs by pipelines move oil to refineries, how 
tenance equipment adding the advan 
adds tages of Airetool 


language: 32-page The Story of Petro- 
leum tells how exploration crews hunt 


chemists and engineers refine crude 
oil, and how the people in distribution 
We'd be happy to operate, etc. Shell Oil Co., 50 W. 50th 
prove our point on St., New York 20, N. Y 


the toughest tube as Circle No. 52 on Reply Card 
signment you can 


come up with, Write 


Take the Airetool 
6000" series of 
cleaners for example 
In matter of minutes 
(not hours), they ‘ ‘ 
whisk away profit us direct — or if you Uranium in Colorado 
stealing deposits prefer call in the 

from tubes that slow Airetool representa in the colorful mesa country where 
up your production tive nearest you thousands of people are mining and 


OD “S4W VOOLIBIV IHL 


processing uranium ores 36-page 


There's an Airetoo! Mesa Miracie describes the fast grow- 


Airetoo! ball-bearing motor Tube Cleaner end Tube 


with single expansion cutter 
head for cleaning mraight Expander for Every 


tubes. Motor is ~ it con a Type of Tubular Con 
structed, and has front and nealing operation and other information 


ear ball-t ' 
eae Beli-wesring Cruse United States Vanadium Co., Room 
308, 30 E. 42nd St., New York 17, 


~ 
AIRETOOL) “> 
4 4 


Circle No. 53 on Reply Card 
MANUFACTURING COMPANY 


ing uranium industry and includes 
up-to-date figures on mines now in 





BRANCH OFFICES: New York, Chicago 
Philadelphia, Houston, Tulsa, Baton Rouge . . . 
Representatives in principal cities of U.S.A SPRINGFIELD, OHIO Catalytic Desulfurization 
Canada, Mexico, South America, England , 
Puerto Rico, Hawaii, Japan, Italy of petroleum distillates: Heat Engi- 
EUROPEAN PLANT: Airetoo!l Nederland N.V., me + Feb. 1955 di : 
Viaardingen, The Netherlands neering, Jan €D discusses Cata- 


lytic desulfurization without hydrogen, 
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e A Mile of Shops — Each shop is devoted to 

a rl e a special type of heavy production, Included 
are complete Machine Shops, casting, forging 

and other facilities which offer all of the ad- 


of vantages of the execution of the complete job, 


pressure vessels 


These are two of seventy — over '2 mile corrosion-resistant, alloy and clad metals in 
: y 


of 38'2-foot vacuum tank casings built to almost any size or shape, plus the required 
meet the quality requirements of a well 


engineering background and complete weld- 
known processor. 


ing and stress-relieving skills 


It will pay you to get the facts, shown in 
The buyer also benefits from many sav- 2 pay y e 
; ; : Facilities and Products. As you glance at 
ings made possible by Newport News exten- 
its photos and brief captions, you'll see why 
sive heavy fabrication equipment and the 
‘ Newport News can turn out — at low cost 
sixty years experience in using it. 
specialized heavy equipment for process 
Do you plan installations of heavy pro plants. 
duction equipment? You can command the 


Send for Facilities and Products — free — 
services of Newport News for weldments of 


today. 


Shipbuilding and Dry Dock Company 
Newport News, Virginia 
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Every RIGRID 
Wrench Work- 


TESTED 
at the 


Why 


do most users 
prefer and buy the genuin 


Pel Beale 


PIPE WRENCH? 


It's easiest to work with ««eperfect balance... com- 


fort-grip I-beam handle . . . handy pipe scale on hookjaw 
.. . Casy-spinning adjusting nut... clean grip on pipe, no 
slip or lock. 


It lasts longer. « efirst guaranteed housing, won’t break 


or bind...ever. Every wrench individually tested before 
shipment ...and millions of them in use. Sizes 6’ to 60’’—end 
pattern, 6’ to 36”, 


For the most for your money, buy RITDID .. . Your local 
Supply House stocks them for you, delivers them fast! 


THE RIDGE TOOL COMPANY «+ ELYRIA, OHIO, U. S. A. 


il 


som a= ane 


Work-Saver Pipe Tools 


—_— 
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with recycle hydrogen, and with re- 
cycle and make-up hydrogen; gives 
flow diagram, operating variables, pro- 
cess conditions, economic evaluation, 
unit operating cost, and the effect of 
various operating parameters. Foster 
Wheeler Corp., 165 Bdwy., New York 
6, N. Y. 
Circle No. 54 on Reply Card 


Continuous Line Mixer 


. . is for liquid, gas or slurry mix- 
tures. Working directly in the pipeline 
and providing uniform blending of 
one or more chemicals into the main 
stream without the use of a mixing 
tank, the “Homomix” is designed and 
built with one or more stages, each of 
which consists of a diffusing impeller 
rotating in a blending chamber, driven 
by a continuous shaft direct-connected 
to the prime mover or motor, and dis 
charging directly across the flow 
through stream. Visual examination of 
the mixing action is provided by a 
transparent plastic observation port 
which may be opened for physical ex 
amination of the rotating element. In- 
stallation may be vertical, horizontal 
or inclined in any pipeline. Head loss 
is low, but if additional head is re 
quired, a lift-stage employing an axial 
flow impeller may be incorporated in 
the unit. Interior surfaces of the 
body and diffusing chambers may be 
protectively coated. The “Homomix 
can be used indoors or outdoors 
American Well Works, Aurora, IIl. 

Circle No. 55 on Reply Card 


Rotary Tank Cleaner 


. . has pneumatically rotated jet for 
cleaning which delivers two powerful 
streams of hot or cold water, with or 
without detergents, and can clean the 
entire surface of any shaped tank, One 
man can handle the tank cleaning op- 
eration without assistance. The “Rotor 
Jet” is lowered through the tank access 
by means of its supply hose, and its 
operation is controlled from the out 
side so that workmen do not have to 
enter the tank. The three-dimensional 
movement of the jet assures complete 
coverage of the inside of the tank 
Cleaning speeds are adjustable with 
high speeds for light cleaning or rinse 
and slow speeds for heavy cleaning 
The two jets are powered by a venturi 
injector which provides high velocity 
streams to give a scrubbing action 
rather than a cascading action. The 
jet head is rotated pneumatically. The 
“Rotor Jet” is available in three models 
for capacities from 600 to 6000 gpm 
Sellers Injector Corp., 1603K Hamil- 
ton Street, Philadelphia 30, Pa 

Circle No. 56 on Reply Card 
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Unretouched photo of water side 
of a Nalco-treated refinery heat 
exchanger. Note clean, full-capacity 
condition of tubes. 


SINCE ~ TREATMENT TOOK OVER 


This refinery heat exchanger was a prize example of plugging and corrosion 
headaches before Nalco System treatment was applied to the cooling water. 
After 7 times as long as average previous runs, the exchanger was opened for 
inspection and found clean and corrosion free. 


Consider your system. How much would you save by drastically cutting... 
perhaps even eliminating . . . the number of manual or mechanical cleanings of 
heat exchangers? Certainly it is substantial .. . more than enough to warrant 
writing or calling, TODAY, for more information from Nalco. 


NATIONAL ALUMINATE CORPORATION 
Telephone POrtsmouth 7-7240 
6258 W. 66th Place . Chicago 38, Illinois 
In Canada: Alchem Limited, Burlington, Ontario 


SYSTEM ... Serving Industry through Practical Applied Science 
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This giant 37 ton Cat Poly Reactor 
is one of 4 units shipped to a large 
petroleum refinery in the State 
of Washington. It is 4°-3'/.” in 
diameter by 32-0” long and has 
a 1/4” thick shell. Each of 
its 8” thick heads is attached 
to the shell channel with 28 
special alloy stud bolts 23/4,” 
diameter by 15'/,” long having 
nuts 4'/;” across the flats. 
Into the 5%/;” thick tube sheets 
190 tubes, 2'/2” 0. D., No. 5 
gauge and 30’-0” long, are rolled 
and seal welded. Designed for 
1,230 Ibs. pressure on the tube side 
the reactor was completely X-rayed 
and stress relieved. 

























































Vogt, a leading builder of shell 

and tube reactors for poly plants, has 
the competently skilled personnel 
and modern mechanical facilities with 
which to provide heat transfer 
equipment for the most exacting 
services in petroleum refineries, 
chemical plants, and related 


? industries. 
Qe 4 
1 F \ 
, A bulletin describing the wide 


range of heat transfer equipment 


built by Vogt is available 
, upon request 
Voc 5 pon req 
a" "OR BE Tren 
= SHANE ne 
eee oe ‘e, 


HENRY VOGT MACHINE CO., LOUISVILLE, KENTUCKY 


@RANCH OFFICES: NEW YORK, CHICAGO. CLEVELAND, DALLAS, PHILADELPHIA, ST. LOUIS, CHARLESTON. W.VA 
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PHOTO above shows 4-, 8- and 12-tube ARMORTUBE cable. Drawing at right shows the 
application of Bailey ARMORTUBE cable for making connections to a Control Panel. 


TO MAKE ARMORTUBE CABLE... 


Bailey Meter Company turns to Anaconda 
for long lengths of %” 0.D. copper tubes 


tailey Meter Co., Cleveland, Ohio 
calls its anMORTUBE Flexible Protected 
Tube Cable, “the modern shortcut to 
simpler, safer, more economical ait 


and hydraulic circuits.” 


As shown above, this cable is avail 
able in bundles of four, eight or twelve 
¥u” O.D copper tubes 
heavy galvanized steel strip protects 
the tube bundle 


A continuous 


Here's why Bailey turned to Ana 
conda as the logical source of supply 


for these 4” O.D copper tubes. 


LONG LENGTHS 


Because ARMORTUBE cable is shipped 
in random lengths of about 500 feet 
Bailey needed long lengths of copper 
tube. Anaconda makes copper tube up 
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to 2,400 feet long, depending on the 
diameter, 


CLEAN INTERIORS 


These tubes had to be free from dust 
dirt or metal chips which might othe: 
ith the 
delicate air ind 


wise interfere operation of 
hydraulie circuits 
Anaconda takes special care to see 
that inside surfaces of ANACONDA Cop 
per Tubes are clean, smooth and 
bright. Tube ends are sealed to keep 
out moisture and foreign matter dur 
ing storage, 
FLEXIBLE 

Tubes had to be flexible enough to 
bend around corners and obstacles 
ANACONDA ( opper 


formly soft 


Tubes are uni 
highly flexible. And 


they are accurate in size and shape. 


ANACONDA Dehydrated (¢ opper 
Tubes are made in all standard sizes 
O.D. Usually 
furnished in 25-, 50- and 100-foot coils, 


up to and including % 


they are also available im longer lengths 


on pools ind re“ ls MA he re required 


Our Technical De partment will be 
happy to lend a hand on any problem 
involving the use of copper tubes, A 
letter outlining your problem will bring 
Write to: The 
Waterbury 
Anaconda Amer 
loronto, Ont 


4158 


ia prompt answet 
American Brass ( ompany 
20, Conn. In Canada 


ican Brass Ltd., New 


ANACONDA 


COPPER TUBES 
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A MESSAGE TO AMERICAN 


INDUSTRY © ONE OF A SERIES 


TO AMERICAN BUSINESS... 


Thanks for Taming a Wild Horse 


This is a message of appreciation to Amer- 
ican industry. The occasion for the message 
is the completion of our eighth annual McGraw- 
Hill Survey of Business’ Plans for New Plants 
and Equipment. 

To a considerable degree, our apprecia- 
tion is personal. lt goes to the companies 
whose cooperation made our survey pos- 
sible. Twice as many companies as in any 
previous McGraw-Hill annual survey carefully 
answered our questions about their plans to in- 
vest in new producing facilities. They gave a 
great deal of expensive time to the job, The co- 
operation of these companies, which employ 
nearly eight million workers, put the results of 
our survey on the firmest footing, in terms of 
coverage, it has ever had. For this cooperation 
we are most grateful. 

But our appreciation is much more than 
personal, It extends in even greater de- 
gree to the kind of planning of investment 
in new plants and equipment which our 
survey revealed, The nature of this plan- 





A full report of the results of the eighth annual 
McGraw-Hill Survey of Business’ Plans for New Plants 
and Equipment will be sent to anyone requesting it 
from the Department of Economics, McGraw-Hill Pub 
lishing Company, Inc., 330 West 42nd Street, New 
York 36, N.Y 





1LOR6 


ning holds out promise that American in- 
dustry is on the way toward bringing under 
control what historically has been one of 
the most upsetting forces in the American 
economy—the violent fluctuations in busi- 
ness capital investment. Progress in ironing 
out these fluctuations gives occasion for public 
gratitude. 


Very Good Business News 


The part of our surveys that attracts the wid- 
est interest is the news they give about imme- 
diate business prospects. And this year the news 
is very good, The survey results indicate that 
American business as a whole plans to invest 
$29.5 billion in new plants and equipment this 
year. That is 5°) more than was invested last 
year, and a new high for any year. 

Plans for the years 1956-1958 are also re- 
markably encouraging in terms of the amount 
ol investment in prospect. American business 
reports that it is already planning to spend with- 
in 3°,» as much for new plants and equipment 
in 1956 as in 1955. In the past, the expenditures 
planned for future years have always been 
sharply lower than those planned for the cur- 
rent year. This is understandable enough. It is 
sometimes impossible to anticipate all the ex- 
penditures that will be necessary a year or more 


hence. Thus the fact that plans are already made 
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to spend almost as much in 1956 as this year is 
very good news about business prospects. The 
level of investment now planned for the years 
1957 and 1958 is also remarkably high — tar 
higher than ever reported for years that fat 


ahead in previous McGraw-Hill surveys. 


Taking the Long View 


The fact that these plans exist is of im- 
mense constructive significance. It clearly 
indicates that more and more, and now 
in dramatic degree, American business is 
taking the long view in making its plans 
for capital investment, It is developing a pro- 
gram which, if successfully carried out, will go 
far toward eliminating the habitual, destructive 
surging and sagging of what is in effect the 
central power house of our economic system 
capital investment by business. Upon the level 
of this investment depends not only the general 
state of our prosperity but our progress In rals- 
ing the American standard of living with new 
products and new and better industrial proc- 
esses. 

Seven years ago, when we first asked industry 
to estimate its capital spending beyond the cur- 
rent year, only a small minority of companies 
could give us any estimates at all. This year, 
87°. of the cooperating companies—and it was 
a far larger number of companies—could com- 
ply with our request for estimates for the years 
1956-1958. 


it Pays to Bet on Growth 


\ number of developments help explain the 
increase in long-range planning of capital in- 
vestment. One is the increasing technical com 
plexity of American industry. It often* takes 
longer, in this complicated age, to work out a 
successful installation of new plants and equip 
ment. Another reason for long-range planning 
is American business management’s increasing 
conviction that it pays to bet on the demon- 
strated capacity of the American economy to 
grow over the long pull. With this goes a cor- 
responding determination not to let short-term 


business fluctuations upset individual company 
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plans for growth through addition of new plants 
and equipment. An additional factor, and one 
of great and increasing importance, is the sense 
of public responsibility on the part of American 
business leaders who want to help prevent de- 
structive swings in the levels of new investment. 
It cannot be too strongly emphasized 
that there is still nothing automatic about 
the carrying out of these long-range plans 
for business spending. Actual expenditures 
are still governed in major degree by the gen- 
eral health of our economy. This is fully at 
tested by the fact that the current business 
recovery has led to a substantial upward revi 
sion of the investment plans reported to us last 
fall when we made a preliminary check of plans 
for 1955. Kither private economic excesses or a 
reversal of the recent improvements in federal 
tax policy could gravely upset realization of 
present plans. Fortunately, neither of these pos- 
sibilities seems to be an immediate threat. 
The very fact, however, that American 
business management has made these 
plans and will do its utmost to carry them 
out is a development of tremendous con- 
structive importance for the American 
economy. It means that major efforts are 
being made to tame what historically has 
been an economic wild horse—the process 
of capital investment by business. Both for 
doing it, and for telling us about it in our 
annual surveys, we extend to American in- 


dustry our sincere thanks. 
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EDITORIALS... 


We'll Still Say “Petrochemical” 


HE American Chemical Society has recently taken 

it upon itself to restrict the use of the word “petro- 
chemical” outside the field of geology. We resent that 
action, since we and a lot of other people use the word 
quite frequently to identify a chemical derived or re- 
covered from petroleum or natural gas. Now it appears 
that we shouldn't. 

At its recent meeting in Cincinnati, the ACS council 
approved a recommendation from the society's Nomen- 
clature, Spelling and Pronunciation Committee to the 
eflect that 


|The word “petrochemistry” be limited in use 


under all circumstances to mean “rock chemistry.” 

2——The word “petrochemical” as an adjective be 
used only with the rock chemist’s meaning in scientific 
writing and discourse 

}—The word “petrochemical” as used in the petro- 
leum industry, either as a noun or an adjective, is suit- 
able only for popular use, as in industry and commerce 

This audacious attempt to tell an industry which 
annually produces over $3-billion worth of chemicals 
from petroleum and natural gas that its name “is suit- 
able only for popular use” appears to us to be a little 
outside the scope of ACS activities 


Not that we blame the ACS council for following 
the recommendations of its nomenclature committee. 
That's to be expected. But the committee, it seems to 
us, should have been a little less gullible in heeding the 
demands of a minority but vociferous group of rock 
chemists who seem to think the term “petrochemical” 
is their own private property 


We don't disagree with the argument that the word 
in present usage is etymologically improper. But so 
also is the very word “petroleum” if one wants to be 
thoroughly and scientifically correct 

Neither do we disagree with restricting the meaning 
of “petrochemistry” to rock chemistry. But we do con- 
tend that the word “petrochemicals” as it is commonly 
used has a definite and proper place in our language 
We also contend that usage is a much stronger judge of 
whether or not a word is good than is that word’s pure 
root meaning 


If the rock chemists had their way, there'd be no 
usage of the term except as applied to rocks (although 
they admit that it is not in use as a noun to mean a 
chemical from They'd like to recapture the 
term, after having permitted it to wander freely for 
over 12 years, and put it back in their archives to 
gather dust 


rocks) 


All of which impresses us as being a bit of a foolish 
fuss, and a waste of a lot of time by a lot of people 
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on a situation that isn’t going to be changed one bit by 
what a few pseudo purists think. 

We suspect that this action of the ACS will have 
little if any effect on the generally accepted meaning 
of the word “petrochemical’”—and that both the mem- 
bers and non-members of the society will continue to 
use the word as they have in the past dozen years. 


We're going to! 


FPC Goofed—Again! 


ERE’S another good example of why the Federal 
Government should get out of the business of 
setting rates for the well-head sale of natural gas. 
Stanolind Oil and Gas Co. is the major producer of 
gas from the Woodlawn field in East Texas, serving as 
unit operator for some 70 working interest owners 
Ihe gas Stanolind produces is sold under contract to 
the Mississippi River Fuel Corp., an interstate gas pipe- 
line. Under terms of the contract signed in 1951 be- 
Stanolind and Mississippi River Fuel, a 
0.5¢/Mef. rate increase was called for this year. 
But the Federal Power Commission now has to ap- 


tween 


prove such increases, as a result of the Supreme Court 
decision in tne tamous Phillips case of last year. Ac- 
cordingly, Stanolind filed an application for the rate 
increase on behalf of itself and all working interest 
owners except three—Gulf Oil Corp., Continental Oil 
Co. and Phillips Petroleum Co. Each of 
elected to file its own application 


these three 

On April 1, FPC denied the proposed increase sought 
by Stanolind, Continental, Phillips and the individual 
interests which Stanolind represented. The reason: “the 
increased rates and charges have not been shown to be 
justified and may be unjust, unreasonable and unduly 
discriminatory or preferential or otherwise unlawful.” 

But five days later, on April 6, FPC wrote Gulf to 
the effect that its rate filing had been found “acceptable 
for filing, to be effective as of the date below (April 3).” 

Mind you, this gas on which Gulf is now permitted 
to collect a higher price is all produced by Stanolind 
from the same reservoir, and sold by Stanolind under 
contract to a single purchaser. Payment for all the gas 
is made by the purchaser to Stanolind, which in turn 
makes payments to the individual working interest own- 
ers—including Gulf 

As a Stanolind spokesman points out, the case illus- 
trates graphically what happens when a federal agency 
in Washington, which knows nothing about conditions 
in the field, is charged with setting rates and other terms 
governing production. 

And if federal regulation of gas producers is allowed 
to continue, what's to prevent similar regulation of oil 
producers—and eventually of the refiners and marketers 
of finished petroleum products? 
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Now-A Full Line of 


B.A Radioisotope Reagents 


Including Carbon-14 Labeled Compounds and Deuterated Compounds 


Announcing an 
Important New Service 
for Industrial, Scientific 


and Research Laboratories 


FINE CHEMICALS 


REAGENTS 





BAKER & ADAMSON 
Keg tte 


GENERAL CHEMICAL DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N.Y 


Radioisotope reagents provide industrial and research 
chemists with unique new tools for scientific advancement. Theit 
potential is tremendous and challenging opening broad new 
areas of investigation in heavy industry, agriculture, 
biochemistry, medicine, and fundamental research 


For example, with radiochemicals industrial chemists are 


tracing complex flow of liquids and gases measuring wear 
and abrasion determining performance of new chemical 
agents solving problems once considered impossible 


To supply this growing demand, Baker & Adamson now 
offers an extensive line of radiochemicals for general laboratory 
use. Included are organic and inorganic radioisotopes, 
including Carbon-14 labeled compounds and deuterated 
compounds, produced for B&A by ‘Tracerlab, Ine 


SPECIAL CATALOG .A catalog on B&A Radiochemicals ix 
now ready for distribution. It contains product listings 
formulae, specific activities, and details on obtaining necessary 
Atomic Energy Commission authorization. This valuable 
catalog serves as an introduction to the whole field of 
research with radioactive chemicals. For your free copy 
attach coupon to your letterhead and mail today 


: W) 
Attach to your letterhead and mail. N 
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One for Two 


Modernization of the 4-B crude unit of Lion Oil Refining 
Company, El Dorado, Arkansas, called for a single fra 
tionator to re place an old fractionator and an ey iporator 

The vessel, 11 feet in diameter, 100 feet long, and « (qqUippe dd 


fabricated in Wyatt's Dallas 
lled by 


with 28 stainless steel trays, was 
plant It was the tallest and heaviest vessel ever install 
Lion's maintenance crews 

Along with carrying its double load, it has Improve d Vie lds 


and efhciency. 





